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Helical Unsupported Staircase at 
Fullwood Park, Liverpool, 

designed by Richard Hill Ltd., 

and incorporating their 

“* Maxweld " Reinforcements. — 

The Richard Hill Design Service 
will provide complete schemes 
and estimates for any type 

of Reinforced Concrete Structure. 
For further information telephone : <4 
Middlesbrough (2206), London _ 
(Mayfair 3538), Birmingham (Mid. 56 
Manchester (Sale 8277/8), 


oH ) 
Architect: >" es 
fan Maclaren, DIP.ARCH. 
(Liverpoo/),A.R.1.B.A., 
Chartered Architect, 
Liverpool. 


RICHARD HILL LIMITED — 


(Established 1868) ‘ ae 
Reinforced Concrete Engineers, vie 
Middlesbrough, Yorkshire. — 


Tel: Middlesbrough 2206 to) 
A MEMBER OF THE FIRTH CLEVELAND GROUP & ie 


ovember, 1960 I 


WARDS 


STEELWORK 


Specialists in the design, 
production and erection 

of steelwork for any 
type of project 


THOS W. WARD LTD | 


ALBION WORKS -: SHEFFIELD 


TELEPHONE: 26311 (22 Lines) ° TELEGRAMS: FORWARD, SHEFFIELD. 


LONDON OFFICE: BRETTENHAM HOUSE: LANCASTER PLACE-STRAND-W.C.2 
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The 


CONTRACT JOURNAL 


published every Thursday, The CONTRACT JOURNAL 
will bring you the latest news of — 


Construction methods, plant and 
materials 


2/-per copy Major building and civil engineer- 
Annual subscription: ing works at home and abroad 
£5 * 4° Od post paid 


Professional institutions, trade 
organisations and commercial 
undertakings 


Political and legal topics affecting 
the constructional industries 


Specimen copy free on request from 


THE CONTRACT JOURNAL COMPANY LIMITED 


32 SOUTHWARK BRIDGE ROAD, LONDON S.E.1. Tel. WATERLOO 3411 


Vovember, 1960 


The girders illustrated are erected at the South Durham Steel and 
Iron Company’s New South Works at Greatham, County Durham. 
They are 125’ 0” span x 16’ 4” deep and support three 275-ton 
overhead cranes in the Casting Bay of the new Steel Plant. The 
weight of each girder is approximately 195-tons. They were delivered 
to site in three pieces. The girders are of all welded construction 
and the site joints are made with high tensile turned barrel bolts. 


Inset: One of the girders under construction at 
South Durham's Malleable Works at Stockton-on-Tees. 


SOUTH DURHAM STEEL 
AND IRON COMPANY LIMITED 


CONSTRUCTIONAL DEPARTMENT, MALLEABLE 
WORKS, STOCKTON-ON-TEES, CO. DURHAM 


TEL: STOCKTON-ON-TEES 66117. TELEX: 58552. 
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Main contractors for the ultra-modern swimming pool 
illustrated on the left—scheduled for completion before 
the end of 1960—Simon-Carves are now busy on a fur- 
ther stage in the improvement of civic amenities at 
Wythenshawe. 


We have been entrusted with the design and construc- 
tion of the reinforced concrete frame of flats and shops 
for the first phase of the new Civic Centre. The large 
illustration shows the eventual appearance of this attrac- 
tive centre, which, like the swimming pool, has been de- 
signed by Mr. L. C. Howitt, Manchester’s City Architect. 

Our civil engineering contracting service is at work 
on many projects which are helping to give a new face 
to Britain’s towns and cities. Current contracts include 
offices, schools, colleges and other public buildings, as 
well as railway modification schemes, mining installa- 
tions and a wide variety of industrial plants. 


Architect : 
Leonard C, 
Howitt, M.Arch., 
D.A.(Manc.), 
Dip. T.P., 
DIP TA, 
F.R.I.B.A., 
MTP Ts; 
City Architect, 
Manchester. 


BUILDING AND CIVIL ENGINEERING BY 


Simon-Carves Ltd 


CHEADLE HEATH, STOCKPORT 


and at CALCUTTA *;, JOHANNES SURG : SYDNEY * 2 DORON 
SC 238 


Manufactured under licence from Ferrand & Frantz Ing. Villeurbanne, British Patent No. 705, 148 


LES «=©MODERN FACTORIES NEED 


REEL ABOVE ALL ELSE 


TO SAVE SPACE AND GIVE 
INCREASED HEIGHT OF LIFT 


-with reduced building coda / 


The underslung 
it all , : 
erimekett etek Reel is the only modern overhead crane specially created to meet modern 
position approa- 
ching close to the 


pire doceroete industrial demands for higher mobility and efficiency. The unique Reel design 
carries the crane to within inches of the roof, giving maximum height for 
lifting. Enclosed girder construction combines lightness with great strength, 
allowing more economical running and maintenance. _ There are capacities to 


weecverts suit all requirements. Handling of goods is faster, safer and more economical 
naam eo with Reel — why not contact us now for full information. 

to give maximum 

possible visibility 

in all directions. 


1 Pein bao BRITISH overhead 


VW YY travelling 
crane 


BRITISH INDUSTRIAL 


BRITISH INDUSTRIAL ENGINEERING COMPANY (STAFFS) LIMITED 
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NO. 13 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Bridge Building — the new way 


Prestressed concrete bridge 0n Kumeu-Helensville main highway, North Auckland, New Zealand 


This is one of over fifty prestressed 
concrete bridges in New Zealand 
pioneered by B & B Concrete Co. 
Ltd. using Johnsons wire. Varying 
in span from 30 ft. to 120 ft., they concrete. Their technicians worked with the Continenta: 
have drastically cut the costs of pioneers in the development of the technique, and today 
bridge building in terms of time, 
money and traffic interference. Speed 
was essential on the Kumeu contract. prestressing contracts. 

The first of the beams was delivered 

to site at the end of October 1955, Pe nt as ae a] 
and the bridge had to be open for the 


e e 
Christmas holidays. For further | wire was essential — | 


details write for leaflet. | 


Contracting Authority : Ministry of Works, | 
Auckland. 


ike ater of course! 


Sub-Contractors : B & B Concrete Co. ; 
Ltd. ae a eeaaedl —e2 —_——— ——e ee a er — eee 


Johnsons were in at the start with wire for prestressec 


Johnsons wire is specified in a large number of important 


Richard Johnson & Nephew Lid., Manchester, 11. Telephone EASt 1431 


November, 1960 


Reduced to size 


Shell petroleum and chemical products 


are not yet available in Brobdingnag. 
Otherwise conditions there would have 


come as no suprise to Gulliver. . . for 


Se cpchemetiat money ete, el 
oe ge woman 


Shell could have smoothed his entry into 
the region. In 130 real-life countries 
however, Shell is very much there, a part 


of the country itself. So, if you’re 


concerned with construction or industrial 


at a 


development in lands strange to you, Baicoureesy of toes ritesik Museum 
it’s well worth having a friend on the spot 

to whom that land is home. Have 

a word with Shell beforehand. Shell’s 

multi-nationality can often reduce 

problems to Lilliputian size. 


you can be sure of international service 
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TIMBER STRUCTURES 


Timber structures minimise maintenance cost, have 
a high resistance to collapse in case of fire, keep 
foundation costs down, provide simplicity of fixings 
for following trades, and are aesthetically satisfying 
on completion without further treatment. 


1. H.B. Beams up to 100 ft. span. Portals up to 
150 ft. span. North lights and cantilevers. Overhead 
suspension cranes can be included. 


2. Boxed Plywood and Stressed Skin Panels. 
Beams up to 40 ft. span. Portals up to 60 ft. span. 


38. Connectored Frameworks. Trussed girders 
up to 120 ft. span. T.D.A. industrial and domestic 
trusses. Towers up to 80 ft. high. 


4. Glulam. Beams up to 60 ft. span. Portals up to 
80 ft. span. Arches up to 120 ft. span, and other 
specialities. 


WE HAVE AN EXHIBIT AT 
THE BUILDING CENTRE. 


26 STORE STREET WC: 


Enquiries are welcomed 


BEVES & CO. (STRUCTURES) LTD. [iueeuareummmmenas 


BEVES & CO (STRUCTURES) LTD 
BEVES & CO (LONDON) LTD 
BEVES & CO (FLOORS) LTD 
BEVES & CO (JOINERY) LTD 
BEVES & CO LTD., Timber Importers. 


Head Office: Kingston Wharf, Shoreham-by-Sea, Sussex 
Telephone: Southwick 2285 


London Office: 110 Cannon St., London, E.C.4 
Telephone: Mincing Lane 9161 


CVs-41 


Phenomenal! 


It weighs 
only 79,000 1b 
-yet it lifts 


90,000 Ib 


Nothing, anywhere in the world, approaches this 
superb machine. Unrivalled in its performance. 
Unrivalled in its time saving versatility. 
Unrivalled in its never-say-die reliability. 


Lifts up to 90,000 lb (with outriggers set) - Booms up to 120 ft 
Weighs only 79,000 lb (with 40 ft boom) 

Stripped of boom and counterweight—weighs only 51,000 lb 
Easily transportable on low loader 

Height reducible to12ft5in - Convertible to dragline or grabcrane 


t See it at the Public Works Exhibition, Stand No 42 
== or get full technical details from 


NCK-RAPIER Limited 


$82 Victoria Street, London S.W.1 TeLEpHons ABBEY 67389 CABLES EXCASALES LONDON - A NEWTON CHAMBERS COMPANY 


= ~~ ee eee vo" > nt — gag = ee aa oat Sy eg 4 eee eae ee 
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the importance of 


c K roofing... 


. .. to this building is — 


@ A firm and solid roof giving flexibility 


in design. 
® Good standard of fire resistance. 


@ High degree of insulation - continuous over Regent Axle Co. Ltd., Burnley. 


Architects : Houston and Forbes, 
supports - to prevent heat losses and FRCS, A.R.ILB.A. 


to minimise condensation, U=0,21. 


® Attractive soffit - good acoustic value 


from open texture wood wool. 


@ Spans up to 15 feet. 


D. ANDERSON & SON LIMITED 


STRETFORD, MANCHESTER Telephone: LONgford 4444 
OLD FORD, LONDON, E.3 Telephone: AMHerst 9381 


November, 1960 i] 
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25 years successful experience all over 
the world are behind Siporex. 


*% Over 30 million sq. yds. of Siporex roofing 
have already been laid, from the equator 
to the arctic. 


* Siporex is simple and rapid to erect— 
reducing site labour costs, 


* Siporex has a thermal insulation ten 


: : . times tha ncret i | 
For over 25 years in widespread use in Northern ea eae PEL wi LOY 


Europe and many other parts of the world, SIPOREX, 
the lightweight cellular structural material is now 


* Siporex is only a quarter the weight of 
an equivalent volume of concrete, 


being manufactured here. reducing the cost of structural framework 
Siporex revolutionises building techniques and and foundations. 

offers architects and structural engineers many  Siporex compares favourably in price 
outstanding advantages. with other building materials. 


“sae 


ered gs oo : ae ary ae APY eh eee 
as Ce - Z * 
See oa 


SIPOREX THE MODERN LIGHTWEIGHT CONSTRUCTION MATERIAL 


Manufactured in Great Britain by: COSTAIN CONCRETE COMPANY LIMITED (A member of the Costain Group) 
DUNCAN HOUSE, DOLPHIN SQUARE, LONDON, S.W,1, SIPOREX FACTORY, NEWARTHILL, LANARKSHIRE, SCOTLAND 
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Bridge 1918, Downs Road, Hackney. 


The experience, engineering skill and 
resources of Sir William Arrol & Co 


Ltd are being used extensively in 


the modernisation and reconstruction 
programme of British Railways as is 
evidenced by the three bridges on 

the Eastern Region system 


pictured here. 


Steel Bridges 


All types of Steel Framed Buildings ; Fixed 
and Opening Bridges; Cranes and Mechanical 


Engineering Works; Dock Gates; Sliding and 


Floating Caissons; Compressed Air Locks; 


Bridge 1915, Downs Park Road, Hackney. 


Hydraulic Machinery; Pipe Lines, Surge 
Bridge 1937, Forster Road, between Seven 


Tanks, Sluices and other equipment for 
Sisters and Bruce Grove, shown being rolled into position. 


Hydro-Electric Projects. 


aca nO EEE Tene 


SIR WILLIAM ARROL & CO LTD GLASGOW . Arrol 


November, 1960 


Bored piles 


Augered piles 
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Large diameter hored piles 
R ® 
Cinforced ¢ on 
ations 
A new brochure fully describing 7 methods of Piling is available on request 
FRANKI—the largest piling organisation in the world F R A N K | p | L E 
TELEPHONE ABBEY 6006-9 


FRANKIPILE LIMITED 39 VICTORIA STREET* LONDON SWI 
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IN ONLY 
24 


HOURS 


Concrete with sufficient strength 
for almost any purpose 


"417° CEMENT 


Extra-rapid-hardening—quick setting 


The high strength attained by ‘417’ Oement 
within a few hours makes it invaluable for new concrete work 
of an urgent nature and for repairs to roads, sewers, 
railways, factories, etc. where it is vital there 
should be no delay in completing 


reinstatement of services. 


Write for further perticulers to: 


the Blue Circle 
THE CEMENT MARKETING CO. LTD., Portiand House, Tothill Street, London, 8.W.! 


aids for 
better building THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. Penarth, Glam 


G. & T. EARLE LIMITED, Hull. 


November, 1960 
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THE FIRST 500 FT. STACKS IN GREAT BRITAIN 
Built for the C.B.G.B. at Northfleet Power Station— 
to the design of L. G. Mouchel & Partners, Consulting Engineers. 


FOR VERSATILITY IN CONCRETE DESIGN & CONSTRUCTION 


PCE MAN & CO. LTD., ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1. TEL: ABBEY 1551 
~ 62 # 
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TEST BORINGS 

To ensure 

THE STABILITY OF FOUNDATIONS 
AND EARTH WORKS 
OBTAIN RELIABLE 


INFORMATION OF 
GROUND CONDITIONS 


@ 
GEOPHYSICAL SURVEYS 
© 
SOILSAMPLING & TESTING 
. 
REPORTS ON GROUND 


CONDITIONS GROUND EXPLORATIONS L'? 


75 UXBRIDGE ROAD, EALING, W.5 
Phones : EALing 1145/6 and 9251/2 


STRUCTURES in STEEL 
CRANE 
GIRDERS 


Specialists in heavy 
steel structures for 
mearly sixty years 
places us in a unique 
position to assist those 
who design and plan in 
steel. Steelwork for 
cranes of all types and 
capacities, crane gantries, 
plate girder work, etc., are 
only a few of our many pro- 
ductions. The _ illustration 
shows: 16-ton E.O.T. crane 
120-0” span 4-girder lattice 
type under construction. 


SKIPWITH, JONES & LOMAX LTD. 


WEST GORTON MANCHESTER 12 Tel : East 2771 


Our technical engineers are at your 
service for consultation at all times and 
we look forward to hearing from you. 


R. MADDOX IS READY TO TOTEM te is the Big White Chief of Central, 


d South Wales and the West Midlands. By telephone or smoke signal, you get in touch 
th him for cast iron rainwater, soil and drain goods in this area. He is also the one to contact 
> the Allied Advisory Service. Send him your drawings. He will see that you are informed 
to what pipes and fittings would best suit your needs and will arrange supply through your 
srchant. Mr. Maddox(or one of our other eight pipesmen, depending on where you operate) will be 
ur personal contact, always. Swift as an arrow with orders, too. No delays. No ruffled tempers. 
oes Of peace, in fact. For area 1 telephone Stockton 65291; for area 9 telephone Falkirk 2441; for 


other areas telephone Wellington (Salop) 510 C) 


AUC rot nau 


rainwater and soil goods division of ALLI ED I RO N FO U rit D ERS 


KETLEY WELLINGTON SHROPSHIRE 


el 
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TAKING 
THE LOAD 


Sections from Skinningrove have been used 
and relied upon by major industries in many 
parts of Britain and abroad. We pride ourselves 
in taking the closest personal interest in our 
customers’ requirements. 

We shall be pleased to forward a copy of our 
Section Book on request. 


The illustration above shows transmission towers on the 275 k. V. Hinkley Point to Melksham Line. 
Fabrication and Galvanising carried out by Painter Brothers Ltd. of Hereford, to whom our sections 
were supplied. Main contractors : British Insulated Callender’s Construction Company Ltd. 


Tower designed by Blaw Knox Ltd. 


IRON COMPANY LIMITED 
PO BOX NO1 SALTBURN YORKSHIRE TELEPHONE LOFTUS 212 


Ak. fl IDUNI 
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A new development in the Lightweight Concrete field 


lightweight aggregate 


LY TAG is used fot... 


Cc =Al o 
STructt 5 ie © ~) r 
Concrete 
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Refractory Concrete 


Lytag provides Resistance to weather, 
Low U value, Resistance to fire and 
High Compressive strength. 


{ 


aS ea —— aoe aaa — ht 
Me eer 
te yi ‘ . Pane, e - 


Lytag is a lightweight aggregate produced from 
pulverised fuel ash by a carefully controlled sintering 
process. Spherical in shape, it has a slightly rough- 
ened surface so providing an excellent key for the 
adhesion of cement. 


It has been the subject of close scientific scrutiny 
throughout its development. 


A number of technical papers on the different uses of 
Lytag are available and will be forwarded upon 
request. 


LYTAG LIMITED 
Manor Way, Boreham Wood, Hertfordshire 
Telephone: Elstree 2854 
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tt SIMPLE X Jacks 


take the weight 


SIMPLEX offers the largest range in the World.—Standard 
production models up to 300 tons of the remote control type 
many having CENTRE HOLE construction for pulling with pull 
rods through the centre of the ram without torque. Ideal for 


tensioning cables and ropeways, etc. 


ial li ight jacks for prestressing concrete Single and double Pump Hydraulic 
qa msi : , E 2 Jacks up to 100 tons 


LARGE RANGE OF MECHANICAL JACKS 

INCLUDING 

JOURNAL AND BRIDGING JACKS 

SPECIAL MODELS FOR 

CABLE REELS 
POLE PULLING 

MOVING PLANT AND MACHINERY 

ETC. 


/ J 7 


METAL SPRAYED ‘0 RI 


For the British Railways, 

Southern Region Kent Coast “/ 
Electrification, Zine sprayed 
coatings have been applied to 

the tubular steel gantries for 

long lasting protection against 
corrosion. Sprayed zinc un- 
doubtedly gives the finest form 

of protection for steel against 
atmospheric conditions. Metal 
spraying can be done at our 
works or complete plants can 
be supplied. Our wide experi- 
ence is at your disposal, we 
invite your enquiries, 


A 


Main Contractors: Clough, Smith & Co. Ltd. 
Photograph by permission of Tubewrights Ltd. 
Zinc Sprayed Tubular Steelwork for the British Railways Electrification Scheme. 


METAL SPRAYING FOR THE LONGEST 
POSSIBLE PROTECTION AGAINST CORROSION 


METALLISATION LTD., BARCLAYS BANK CHAMBERS, DUDLEY, WORCS. Telephone; 53321/2 
Scotland: Metal/lisation (Scotland) Ltd., Ba/lochmil/ Road, Rutherglen Telephone: Rutherglen 1956 
N.E. Coast: Portrack Lane Industria/ Estate, Stockton-on-Tees Telephone: Stockton-on-Tees 64585 

M-W.159 
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“Mmieliiociad”’ curtain walling, 


aluminium windows and doors... 


for New Warehouse, Seacroft, Leeds. 
Messrs. Saxone, Lilley & Skinner (Holdings) Ltd. 


to the instructions of the 
Architect: Michael H. Egan, Esq., 
F.R.I.B.A., A.A. Dipl. 


Contractors: 


F. Shepherd & Son Ltd. 
York. 


by 
MELLOWES & CO LTD 


SHEFFIELD LONDON OLDHAM 
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BOOTH 


now does the same 


job better and costs less >¢ 


Over 700 tons of BOOTH Steelwork 
were used in the new TECHNICAL ZS 


DIVISION for Messrs. FERODO by taking advantage of the new 
Ltd. at Chapel-en-le-Frith, sie f BS-449 (1959 th 
Derbyshire. In addition a further Provisions O = ), worth- 


200 tons of steelwork have since been while economies can be effected. 
used in extensions on the same site. 


Architects: Ashworth & Fletcher, 


A/L.R.LB.A. Better build with 


BOOTH Steelwork 


and cut the cost of your structure 


JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON. 
Tel: BOLTON 1195. LONDON: 26 VICTORIA STREET, WESTMINSTER, S.W.1. 
Tel: ABBEY 7162. 


November, 1960 
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tailored 
to fit 
British 
Industry! 


WELDED THROUGHOUT 
70 GIVE EVEN 
GREATER STRENGTH! 


SAFETREAD 


WELDED STEEL FLOORING 


Acclaimed throughout industry, ‘‘“SAFETREAD’S” unique design combines 
toughness, rigidity, and anti-corrosion properties second to none. It is literally “tailored to fit’’ your most intricate flooring 
needs. The test of time proves that SAFETREAD floors have withstood many years of the most arduous and rigorous 
conditions, and that the point of welding is where corrosion has had least effect. This is because ‘‘SAFETREAD” is 
homogeneously resistance welded under pressure—the grain of the material is thus closed and a highly corrosion-resistant 
joint results. Welded in this way, through the neutral axis of the main bar, maximum strength and lateral stability is also 
gained. \Write*today for further information on the unique ‘‘SAFETREAD” method of fabrication and a copy of the 
“SAFETREAD” catalogue—it includes safe load tables, deflection tables, and many other valuable facts and figures. 


ALLAN KENNEDY & CO. LTD. 


EB . MARITIME STREET, STOCKTON ON TEES 
Tel: Stockton 65464 (4 lines) Grams: ‘Grating’ Stockton on Tees London Office: Abford House, Wilton Rd., London, S.W.1 Tel: VIC 2539 
ancien P4894 


dma 


DAW NAYS 


specialists in the design 
fabrication & erection of 


STHEHLWORK 


DAWNAYS LIMITED STEELWORKS ROAD BATTERSEA SW11 TEL: BAT 2525 
and at Welwyn Garden City Swansea Cardiff Norwich & Hull. Offices at Southampton Romford & Victoria Street SW1 
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be SUPERGRIP 
or Here /neans... 


@ Exceptionally hard surface wear 

@ Safe and positive grip in all directions 
@ Free drainage and easy cleaning 

@ Fabrication to your requirements 


“SAFETY FLOORPLATE. 
THAT'S EASY TO CLEAN 


CONSETT IRON COMPANY LIMITED 
CONSETT, COUNTY DURHAM. Phone: Consett 54 


COMPRESSION TESTING MACHINES 


MODEL T IE for site testing concrete cubes, cylinders etc. 


% Ideally suitable for use on construction sites. * Capacity 150 tons by increments of } ton. 
* Easily portable—weighing only 34 cwts. * Convenient controls including load pacer. 


* Compact—less than three feet high. 


This latest development in our range of Compression 
Testing Machines, incorporates a unique and patented 
method of load measurement. 


Two gauges indicate the load exerted on the specimen 
by measuring the magnified elastic deformation of 
the frame of the machine. 


An integral load pacing device enables tests to be 
performed at constant rates in accordance with 
B.S.S.1881. It is the completely ideal portable 
Compression Tester 


MODEL T IA/MC 


for testing concrete cubes, cylinders, bricks etc. 


A first-class machine with capacities from 100 to 
300 tons, the T1A/MC comprises a Loading Unit 
and a Console which can be arranged to suit 
individual needs, 


The Loading Unit is rigid, robust and easily accessible 
from all sides. An almost pulsationless oil pump 
ensures smooth loading, A Load-Pacer can be 
fitted for loading at a constant and predetermined 
rate, 


The Console houses the load gauges, pumping unit 
and controls, Its remoteness from the loading unit 
minimises shock to the loading gauges. 


The design, craftsmanship, and outstanding per- 
We shall be pleased to supply further details formance of this machine are the result of nearly 
on request 90 years of experience in testing machine manufactwe. 


SAML. DENISON & SON LTD. 


HUNSLET FOUNDRY *» MOOR ROAD © LEEDS 10 Area Offices at: LONDON BIRMINGHAM MANCHESTER ~— LEEDS 
Tel. Leeds 7-5488 Grams. ‘ Weigh Leeds 10’ SLOane 4628 Midland 5931 Blackfriars 1986 Leeds 2-8 


a No. 3 GRAIN DRYING, CLEANING 


AND GRADING PLANT 
FOR 


CHRISTOPHER HILL LTD POOLE ; 


PETER LIND 


Peter Lind and Company Limited Romney House Tufton Street London SWI Telephone Abbey 7361 
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3,000 tons of Steelwork—of welded constructio1 
throughout—for a new factory in South Wales fo 
the Prestcold Division of the Pressed Steel Co., Ltd 


The whole framework was erected within six months 


Another fine achievement 


by I. €C. JONES 


AND COMPANY LIMITED 


STRUCTURAL ENGINEERS 


WOOD LANE, LONDON, W.12. Telephone : Shepherds Bush 2021 
South Wales Office : BUTE STREET, CARDIFF Telephone : Cardiff 287% 
Works: | SHEPHERDS BUSH, LONDON. NEASDEN, MIDDX. TREORCHY, GLA\ 
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TAKE NO RISKS WITH 


FOUL GROUND 


CIMENT FONDU concrete is highly resistant to prac- 
tically all acidic ground conditions. It is also completely 
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PRESIDENTIAL ADDRESS 


By Lt.-Colonel G. W. Kirkland, M.B.E.(Mil.), M.I.Struct.E., M.I.C.E. 


Given before the Institution of Structural Engineers at 11, Upper Belgrave Street, London, S.W.1,, 
on the 6th October, 1960 


GENTLEMEN, 

The Presidency of our great Institution, to which 
office you have elected me, has, in the past, been 
held by many distinguished engineers who, being 
dedicated men, have all assisted in increasing the 
stature of our body corporate. To say that I feel 
honoured in being allowed to join these august ranks 
would be a gross understatement, and yet those very 
sensations of honour and pleasure make me feel 
very humble. 

In attaining this badge I am conscious of the many 
debts I owe to a number of people. Like my predecessor, 
I am going to name but three. They are, however, 
by no means all of those who have helped me to achieve 
this position and one of them was mentioned by 
Mr. Kent at the beginning of his session. 

The first I shall name is one of our Past Presidents, 
Mr. Lawson Scott White. Mr. Scott White gave me 
my first appointment as his Chief Assistant and in 
following him he taught me much and gave me 
considerable encouragement. 

The second one I name is a man of my own vintage 
and our immediate Past President, Mr. Lewis Kent. 
Our paths met long ago, even before I came to know 
Mr. Scott White. One might say we were boys together 
—at least he was! He was, and always has been, 
a man of so many interests and activities, he enjoys 
living and he has positively relished working for the 
Institution in no small measure. He is a very different 
man from myself—a sportsman of considerable merit 
in a number of fields, a man who had a highly successful 
Army career during that great period of emergency, 
but who always hides his light under a bushel in that 
connection. His successful year, only just concluded 
today, has been an example and inspiration which 
I shall do my best to follow. 

_ Finally, our very great friend and ‘pilot,’ Major 
Maitland. No man could have been more dedicated 
to the Institution than has our Secretary over the 
course of many years and close association by any 
one of us with a man of this calibre could not fail but 
to leave its mark and, I believe, to have some of the 
‘spirit of dedication rub off on to one as a result of 
this association with him. None of us can quite aspire, 
however, to his almost Churchillian approach to his 
subject and his thoroughness in piloting the Institution 
‘and its Council through the various shoals which have 
been inevitable during the Institution’s successful 
voyage, but with some of his spirit of dedication and 
our own goodwill we can but try to maintain the 
course which over the years he has set for us. 

I would, at this juncture, especially like to add my 
very sincere thanks to all those past and present 
colleagues of mine on the Council. Their value cannot 
ail to be appreciated by those who follow us to this 
Chair, a course which takes us through the Chairman- 
ship of certain Committees where the valuable contri- 
tion of each and every one of the Members of 
Souncil is fully appreciated. 


When one is told by his colleagues that this Chair 
lies ahead, the Presidential Address looms large on 
one’s horizon, both waking and sleeping. A story is 
told of the President—not of this Institution—who 
was dreaming he was delivering his Presidential 
Address and when he woke up he found that he was ! 
One distinguished Past President stated only last 
May that the holder of this office must, if he is wise, 
start thinking seriously of the Address two years in 
advance of its presentation. I have been conscious 
of this task for some time. Four or five years ago, 
on a similar evening, I commented when proposing 
the vote of thanks to a newly installed President that 
the Presidential Address was almost a lottery since 
it was not pre-published and even its title was unknown 
until the moment of its presentation. You will 
appreciate, I know, my desire to avoid subjects 
which have been adequately covered in the recent 
past, and you will forgive me, I trust, if I show you 
how difficult a task this is. The field covered in the 
last few Presidential Addresses is as follows. Our 
immediate Past President addressed us on the subject 
of “What don’t we know or What do we want to 
know.” His predecessor, Mr. Macdonald entitled his 
Address ‘‘ The Structural Engineer at Large,’’ while 
Sir Alfred Pugsley spoke to us on ‘“‘ The Way of 
Research.” Mr. Guthrie Brown gave us “ Sixty Years 
of Hydro-Electric Development ” (in Technicolour) 
and Mr. Stanley Vaughan ‘‘ Twenty-one years of 
progress as a Chartered Institution.” Dr. Hamilton 
chose ‘“‘ Developments of Structural Engineering as 
a Profession”? and Colonel Galbraith spoke on 
‘Modern Developments in Structural Engineering.” 
“London’s Bridges ’’ was the choice of Mr. Granter, 
while Mr. Walter Andrews spoke on “‘ The Develop- 
ments of Structural Engineering as applied to 
Building.” How rich a field is this in a mere nine 
years and then add to it that wealth of wisdom made 
available by all those who contributed to our Jubilee 
Conference. Then again, consider the quality of the 
first Maitland Medal Lecture and you will see the 
problem with which I was faced when selecting my 
subject. In addition to all this, I have been privileged 
in being allowed to present a number of papers to you 
myself, the most recent one in April this year. In the 
preparation of these papers, several thousand written 
words and much research have been involved in 
order to cover the subjects, and rather than run dry 
by trying to follow a purely technical field, I decided 
to try a new medicine on you, my colleagues. 

My Address is an uneasy attempt at a philosophy 
and entitled “ Equilibrium.” Pythagoras is believed 
to have been the first to call himself a philosopher but 
I do not think it strange that an engineer should 
feel himself capable of expounding what he believes 
to be a modern application of an old philosophy. 
My reasoning may be faulty at times, my logic unsound, 
yet it is my hope that a germ of an idea will thrive 
despite the imperfections of the medium. Forgive me 
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then for a beginning which accepts a principle already 
known to Pythagoras. Many years ago now, when 
first starting my career, my Chief, finding me struggling 
with a simple problem, leaned over my shoulder and 
marked at the head of the paper on which I was 
working these symbols : 


= = 


I was surprised, no doubt, and at the age of 16, 
symbols which were apparently unconnected with 
the matter in band must have caused me to question 
the meaning, and my first lesson in engineering began. 
In reply to my query I was told the meaning and that 
it was that “the algebraic sum of the anti-clockwise 
forces must equal the algebraic sum of the clockwise 
forces if equilibrium is to be attained.’ I believe I was 
mesmerised by these words and fascinated by their 
meaning despite the fact that I was supposed to have 
learned the principle behind them as a schoolboy in 
my physics class. Gradually, my first problem seemed 
to fall into place and I sought every chance to try out 
my new understanding. Over the months that passed, 
other problems came my way and these symbols would 
appear, probably over a temporary absence from my 
place, overa lunch-time break or even overnight, placed 
there by my kindly Chief. Throughout my career 
I have found the principle so expressed of inestimable 
value and several of the young men who have worked 
with me have, I trust, similar recollections to those of 
my own on having seen these symbols appear on 
their own work. 

As I progressed in the understanding of my chosen 
career, I passed through the phase of the triangle of 
forces, through that of chasing small arrows marked 
on the members of a braced frame to determine the 
stress state of the component parts, taking in the 
theorem of three moments and so on, appreciating at 
each step that early concept of equilibrium. During 
the course of the years, new tools have become available 
to the engineer for the solution of his problems. To 
the younger man, these toolsare part of his equipment 
and his training has included teaching of their use and 
value. Names like those of Professor Hardy Cross, 
Professor J. F. Baker, Professor Southwell, and many 
others, are linked with these tools, and I am sure that 
an appreciation and understanding of them is more 
readily obtained with the basic conception that 
ultimate equilibrium is attained from their use. Over 
the course of years, my whole concept of equilibrium 
has deepened and it is with this thought in mind that 
I now wish to direct your thoughts to the extension 
of equilibrium. 

The whole universe around us would seem to 
underline the importance of this theory of equilibrium, 
where star clusters and complex systems of matter 
are maintained in partial equilibrium, the balance 
being maintained by the creation of new masses or 
the destruction of old, whether one subscribes to the 
theory of expanding space or to the explosion theory 
of creation. The necessity of balancing mass against 
mass and force against force has resulted in many of 
the discoveries which have had so much effect on our 
civilization today. Einstein’s Theory of Relativity was, 
I am sure, derived from the necessity of balancing the 
equation. All knowledge would appear to have derived 
from the necessity of maintaining equilibrium. In the 
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time of Galileo the conception of the universe was based 
on a fixed earth with other stellar masses revolving 
around it. This view persisted for many centuries but 
theories of any kind must be bent or adjusted to comply 
with new facts and data, and the conception of the 
universe today is very different from that of the 
ancients, yet both in their own way attain the equili- 
brium so necessary for the peace of mind of those whc 
concern themselves with these matters. In our earth 
itself the necessity for balance can be seen and the 
last twelve months with their crop of earthquakes in 
Chile and Africa and the recent outbreak of the volcano 
Mount Etna would seem to indicate how Nature’s 
equilibrium is being maintained to give stability to 
the earth by allowing the ‘ safety valve ’ action which 
produced these horrors. The daily papers seem 
nowadays to give almost continuous examples of the 
perpetual struggles of peoples, races and ideologies 
striving firstly to obtain their own equilibrium and 
subsequently to integrate that with the larger equili- 
brium of the world as a whole. 

It seems to me that all professions have their own 
particular equilibrium. Law, its symbols the Scales 
of Justice and the Sword, is one of the easiest to 
appreciate. The equilibrium in her case lies between 
right and wrong, guilt and innocence, equity and 
injustice, and if the scales be loaded one side it might 
well be said that equilibrium is maintained by the 
weight of evidence. The factor of safety can err in 
law but seldom to the prejudice of the individual. 

As with Law, so too with Accountancy. Equilibrium 
must be maintained between income and expenditure 
although this learned profession sometimes shows us 
means these days of maintaining financial equilibrium 
when it seems nigh impossible. The legislation covering 
our country’s finances would appear, to my mind, 
to have been planned over the course of years with the 
object of raising the standards of living of the less 
fortunate ones of this country while ensuring that 
there was no excess income received at the other end 
of the scale. We may feel that this has involved hard- 
ships in some cases, particularly with the professional 
engineer. Yet the necessity to equilibrate income and 
expenditure in developing firms in the steel industry, 
in the cement industry, and even in professional 
practice, seems to continue to be possible with the 
help of our accountants. I like the story which tells 
of the successful firm entering its tenth year of operation 
with an overdraft of some £25,000. The Directors 
were most concerned and asked their accountants’ 
views on the dangers resulting from this. They were 
told that there was no doubt about their success in 
their business since only three years previously the 
bank had applied a restrictive limit to their borrowing 
of a mere £500. 

With Architecture I had some difficulty in finding 
this relation to equilibrium. In the sense of pure 
construction it seemed that the engineer’s equilibrium 
was the one which was applicable but if one accepts 
Architecture as a professional art, one can see the 
necessity for equating the economics of construction 
with the appearance of the finished structure. The 
Architect must plough in all his effort and desire in 
expressing himself and his patron’s needs in terms of 
building and despite much criticism I am certain 
that a goal will be reached in time where this generation 
will not be shown to have been devoid of endeavour. 
There will, of course, always be the monotonous box, 
the attempt to caricature, the personal monument, 
and like methods of expression that have not achieved | 
the greatest success, but they are, without a doubt, 
all efforts towards an end which fortunately advances 
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beyond the generation trying to achieve it. The 
ambition and endeavour of the profession is then 
maintained in equilibrium by the effort to create 
something better than that which was done before. 
Similarly, with Medicine, certainly so far as the 
treatment of disease is concerned. The human equili- 
brium between virus and bacillary invasion and anti- 
body resistance appeals to me as medicine’s equal and 
opposite forces and our calls on medical aid when 
indisposed are merely an endeavour to balance this 
eternal equation. It has been contended that a very 
large part of the human ailments are psychological in 
origin and one wonders to what extent the individual’s 
happiness can affect the degree of incidence of illness. 
Carl Jung, that great old philosopher, now 85 years of 
age, was recently interviewed for the Sunday Press. 
Jung, a philosopher of considerable merit, has, I am 
sure, a number of valuable contributions still to make. 
From the report of this interview, I quote Dr. Jung’s 
five basic factors for happiness in the human mind : 


1. Good physical and mental health. 
2. Good personal and intimate relations. 


3. The faculty for perceiving beauty in art and 
nature. 


4. Reasonable standards of living and satisfactory 
work. 


5. A philosophic or religious point of view capable 

of coping successfully with the vicissitudes of life. 

If our mental health can affect our physical condition, 
there is a sense of incomplete circle in these five 
elements, to my mind, but I see the completion of the 
equation in one’s ability to put into life those efforts 
which are necessary to balance the subordinate 
equations, both in terms of one’s profession, one’s 
immediate society, and friendships. 

In terms of our immediate society, we think of 
Engineering and it has been stated many times that 
engineers speak with too many voices. I think it is 
quite true that people as a whole do not appreciate 
the vast contributions which engineers have made to 
civilisation and it is my feeling that our contributions 
have almost entirely been constructive in a world which 
seems, to my mind, slightly self-destroying at the 
moment. Is then our contribution to human equilibrium 
sufficient? In what way can we overcome this in- 
equality? There are, I believe, some thirty or more 
engineering bodies, some chartered, some merely 
incorporated, each having their own field of activity 
and endeavouring to speak for themselves in terms of 
national effort. The formation of these various bodies 
has been an obvious necessity and the creation of new 
bodies as science advances would seem, to my mind, 
to be completely justified and yet, by their very 
creation, the engineer as a whole becomes less well 
represented. I have a theory in this connection that 
in the course of time there will be one body to speak 
for all engineers—a non-examining body maybe—the 
control of which will be by a Council on which all the 
engineering associations and institutions would be 
represented. The impact of several hundred thousand 

-engineer/scientists speaking through such a body to 
either government or people or to their professions 
could not fail to be profound. 

I hope that up to this stage you have followed my 
attempt at giving you the thread of equilibrium and 
I would now like to turn to our own Institution. Under 
he charter our aims are specified that we stand for the 
advancement of the science and art of structural 

ngineering. The acquisition of knowledge is a gradual 
d intriguing process and, as I have tried to indicate 
lier, the balancing of the equation can only be 
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attained by the solution of the new problems which 
resulted from the previous process of obtaining equili- 
brium. Despite the incompleteness of each stage, an 
advance is always made in that the knowledge and 
experience which have been gained by us can become 
available for the enlightenment of others so that they 
may start a little further advanced than we, in our 
generation, have done, and so the future can be 
assisted by reducing the journey which the newcomer 
must travel. 

I have referred to the devotion of our Presidents, 
our Secretary, our Members of Council and so many of 
those associated with us and I may say the evidence 
of their dedication to the aims of the Institution can 
be seen in the progress we have made. But all of you 
here, Members of this body, have obtained from the 
Institution some reward or look to that reward, in 
due time, of corporate membership. Doesn’t it occur 
to you that your personal equilibrium can be enhanced 
by your endeavour to contribute something to the 
attainment of these very aims ? 

One point which struck me many years ago, when 
acting as a scrutineer, was the few members who 
bothered to record a vote and I do hope that these 
words will reach some of you who have not voted in 
the past. While membership continues to increase 
yearly, it is always to me a matter of interest to see 
the percentage of the electorate which does vote. 
We complain, many of us I fear, of indifference in so 
many phases of present-day life; in the political 
field, the various parties keenly follow the proportions 
of the voting electorate who do contribute to the 
ballot ; in the Trades Unions we, many of us, criticise 
the lack of individual interest in matters which affect 
the entire life and structure of the body which they 
represent, and even in religious circles we have the 
same feeling. And yet we would seem to be no better 
than so many of the others in this very same respect. 
Our Institution is to us the major part of the society 
in which we work. The same may be said of the other 
professional bodies in relation to the society which 
forms their membership and I do most sincerely hope 
that the future will show an ever increasing interest 
in the activities of this Institution in all its fields. 

Finally, I propose making this an opportunity for 
a special appeal to you in terms of the Institution’s 
Benevolent Fund. This fund, I feel, was created out 
of the desire of its founders to maintain the equilibrium 
of our society by taking care of those less fortunate 
than ourselves. I know that many appeals are made on 
all of us these days to help this or that body and to 
contribute to causes of so many kinds. May I suggest, 
however, that for us structural engineers our own 
Benevolent Fund would make a good beginning and 
may I ask you if you could contribute as a clockwise 
force in terms of a covenanted subscription to counter- 
act the anticlockwise forces of those less fortunate 
than yourselves. It may well be that should the 
organisation of a central body, non-examining, to 
speak for engineers ever be realised, a combined 
benevolent fund may well supersede our own but this 
time is many years ahead and our needs are for the 
present. 

It has, for me, been a wonderful day at the foot of 
the ladder which I must climb through the next 
twelve months. I shall be critical of myself and I may 
be, on occasion, of others, but I do want you to know 
that the interests of the Institution will be the standard 
from which my criticisms may spring and it will be 
with the interest of the Institution at heart for the 
benefit of the science and art in which we are all 
occupied that I shall strive. 
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The 16 in. E.R.W. Tube Plant, Shotton* 


by W. T. Brooks, T. Burnett-Stuart (Graduate) 
and G. Bernard Godfrey, A.M.I.Struct.E., A.M.I.C.E., A.M.I.Mun.E. 


INTRODUCTION 


The object of this paper is to describe the structural 
aspects of the plant erected at Shotton, Flintshire, in 
which Stewarts and Lloyds will produce welded oil-line 
pipe up to 16in. outside diameter by the Electric 
Resistance Welded (E.R.W.) process. 

Since the capacity of the proposed plant was some 
200 to 300 thousand tons per annum and the market 
for the product lay mostly abroad, it was essential 
that the site selected should be between the raw material 
and an appropriate port. The site finally chosen in 
1957 was just to the south-east of the integrated 
steelworks of John Summers & Sons, with whom an 
agreement was made for the supply of the appropriate 


foundation work with all the detail design associated 
with it. This selection was additionally fortunate as 
these contractors had exceptional local knowledge and 
a suitable organisation already set up in the adjoining 
works of John Summers. 

For the structures, enquiries were issued to six 
firms for designs based on several specifications 
which comprised complete tubular construction, partial 
tubular construction and construction entirely in 
rolled sections, with alternative roof designs and 
insulation methods as further variants. After receipt 
of these quotations and comparison of the different 
designs and prices, Tubewrights were appointed to 
supply the complete structures. This decision was 
based not only on the price being competitive, but 
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Fig. 1.—Layout of plant, 


coiled hot rolled strip. In consequence, the raw material 
may be brought to the new plant by short haul road 
transport and the finished product dispatched by road 
or rail to such ports as Liverpool, Manchester and 
Ellesmere Port, within 35 miles of the site. 

At an early stage, Stewarts and Lloyds prepared 
preliminary specifications for the buildings and other 
structures necessary to house the mill, finishing plant 
and ancillary services, together with plant layouts 
and ground loading diagrams for the plant foundations, 

For the foundations and civil engineering work, the 
preliminary documents were sent out to seventeen 
civil engineering contractors who submitted price 
schedules and target prices for the complete job 
based on preliminary bills of quantities. Comparisons 
of the quotations received resulted in the appointment 
of Holst & Co., who included for all building and plant 


*Paper to be vead before the Institution of Structural Engineers 
at 11, Upper Belgrave Street, London, S.W.1, on Thursday, 10th 
November, 1960, at 6 p.m. 


also the fact that it was the only design put forward 
for almost entirely tubular construction. 

The dimensions of the various structures were 
dictated by the geometry of the plant. Fig. 1 gives a 
plan of the various structures required and shows the 
flow through the plant while Table 1 gives other 
salient data. 

In the case of the main mill in particular, careful 
consideration was given to plant clearance heights 
and crane lifts, while adequate space was essential 
in the width of the bay, not only for the plant and its 
drives, but also for access and the storage of the large 
quantities of tools associated with the mill. j 


THE E.R.W. PROCESS 


As it is probable that comparatively few readers 
will have had the opportunity of visiting an E.R.W. 
mill, the various rather picturesquely-named stages 
of manufacture are shown diagrammatically in Fig. 2. 
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Fig. 2.—The E.R.W. process. 


The actual process is carried out in one straight line 
and asit is essential that there should be no deformation 
of the tube during production, no settlement of the 
mill foundations could be entertained. 


FOUNDATIONS 
Site Conditions 
As most steel processes require long buildings, it is 
advantageous to have a large level site. The site 
chosen, shown in its original state in Fig. 3 and 


euphemistically referred to in the trade as a green 
field site, lay in the angle between the Sealand- 
Wrexham railway line which runs roughly north to 
south, and the main access road to John Summers’ 
works. A detailed survey showed that the average 
ground level was + 13-300.D. This area became 
flooded in winter after prolonged heavy rain to a level 
of approximately + 15-000.D. Many hundreds of 
acres drained into channels, known locally as ‘ gutters,’ 
with only one outlet to the River Dee, which passed 
under the railway line, 


Fig. 3.—The original site. 
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The River Dee was some one and a half miles from 
the site, as will be seen in the aerial view in Fig. 4 
which also shows the partly-completed plant in the 
left foreground, and the head in the main gutter was 
minute. It was, therefore, decided to install a small 
pumping station on the west side of the railway 
embankment to reduce the water level over the site 
to + 11-00 0.D., there being a few days’ time lag 
before this level was reached after prolonged heavy 
rain. 

A knowledge of conditions in the construction of 
foundations in this type of ground had been built up 
over many years in the adjacent steelworks. A borehole, 
driven some years ago, seven hundred yards to the 
west of this particular site, showed the ground to be 
made up of one foot of top soil and 180 ft. of fine 
clean sand, with a few thin layers of gravel at varying 
intervals, below which there was rock. Well borings 
about one mile east of the site showed the same kind 
of sand and gravel with rock at a depth of 90 ft. 
Hence, by interpolation, it was assumed that rock 
lay about 150 ft. below the site. 

The floor level of the tube mill was tentatively 
fixed at + 22-50 0.D., just over 9 ft. higher than the 
average ground level. The filling used over the whole 
area of the site was sand, identical with that existing 
below top soil, which was pump dredged from the 
River Dee. This sand is reputed to be the finest 
graded river sand known. 

Before dredging started it was necessary to remove 
all peat from the gutters and strip completely all top 
soil for three main reasons :— 
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(a) The top soil was easily compressible and would 
allow settlement of any loaded, unpiled structure 
or floor. 

(b) It was necessary to wellpoint certain of the deeper 

mill installations extending below ground water 
level and the existence of water above the imper- 
vious top soil and peat would have caused water 
to flow through the embankment of any well- 
pointed area at top soil and peat levels. This 
could have been off-set by the use of sheet piles 
instead of open excavation embankments, but 
this method is expensive and previous experience 
had shown that steel sheet piles driven in this 
ground were very difficult to extract, it being 
cheaper to leave them in. 
In addition to this, it was necessary to take into 
account the extra expense of impeded work in 
heavily strutted holes. In these ground conditions 
steel sheet pile cofferdams could not be used 
without using wellpoints, as the ground at the 
bottom of the hole was unstable and the sand 
would have flowed into the cofferdam with the 
water, tending to reach a level of + 11-00 0.D. 

(c) The top soil was required to stabilise the embank- 
ments of the filling placed at a slope of 1:14 and 
to form lawns on the top of the filling where these 
were required. 

As the filling area completely blocked the ground 
gutters draining water from the marsh area to the 
culvert under the railway embankment, it was 
necessary to surround all the filling with a wide ditch 
at the bottom of the embankments. Although at 


Fig. 4.—Aerial view of the site. 


November, 1960 


a later date the pumping station reduced the water 
in these ditches to the + 11-00 O.D. level, the water 
level in the filling remained at approximately + 14-00 
O.D. and it was necessary to wellpoint any excavations 
below this level. 


Access Roads 


Access roads on the site were made by laying a 
12in. thickness of blast-furnace slag to the required 
camber and compacting with a heavy vibrating roller. 
Where possible, the layers of slag were placed along 
the line of permanent roads to form a well-compacted 
base to the finished road surfaces which were laid on 
completion of the other constructional work. 


General Excavation 


General excavation and trenching above water 
level was carried out by the open-cut method as 
timbered excavations needed to be almost water- 
tight to prevent the sand running through the joints 
of the timber, a fact which could have caused expensive 
delays where reinforcement had to be laid in the 
bottom of an excavation. 

It was not economical to drive interlocking steel 
trench sheets, as they would not penetrate further 
than five feet when driven by hand. 

Before starting any excavations, check levels were 
taken over the surface of the filling and after making 
preliminary cut and fill calculations it was decided 
that it would be more economical if the mill floor level 
were lifted Gin. to a level of + 23-:000.D. This 
obviated the necessity of carting approximately 
4,500 cu. yds. of excavated material to tip. 

Piling 

As bored piles had not proved satisfactory in this 
type of ground, the piles used were 12 in. 
square of precast concrete, with central chisel points 
formed in concrete without a metal shoe. They were 
cast on an existing pile bed about one mile from the 
site and were carted there by heavy road transport. 

The piles were driven by drop hammer to the 
required set and from previous experience it was 
known that those driven from fill level would not 
penetrate lower than — 2-00 0.D. and there would 
be up to 4 ft. less penetration for many of the piles, 
according to the tightness of the pile groups driven. 
The largest pile used was 25 ft. long and the average 
length of all piles driven was 22 ft. The piles which 
penetrated to the greatest depth were those driven 
over the old drainage gutters in the original marsh 
under the filling. 

In many cases, the mill foundations immediately 
adjacent to column foundations were taken down to 
a depth below ground water level and the excavations 
wellpointed, in one instance a depth as low as 
4 2:000.D. being reached, approximately 12 ft. 
below site water level. In these cases, the piles were 
driven from the lower wellpointed formation. 


Pile Loading 

Near the previously-mentioned borehole, 700 yds. 
west of the site, a 14 in. square pile has recently been 
driven from a filling level of + 28-00 O.D. for a depth 
of 23-8 ft. to a din. set, obtained with ten blows of 
a three-ton hammer dropped from a height of 30 in. 
Using a load factor of 2:5, the revised Hiley formula 
gave a working load of 124 tons. When a load of 
130 tons was applied to the pile for 24 hours the head 
depressed 0-120in. When the load was removed, 
the pile head reasserted itself to its original position, 
showing no residual settlement. 
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When a pile is driven into this particular ground, 
there is no displacement of the ground at surface level. 
Once a satisfactory set has been obtained on the pile, 
the ground resistance is practically permanent. Over 
the past 20 years, many thousands of piles have been 
driven in the same marsh area and no settlement 
has yet been recorded. 

Although there is no displacement at the surface 
when such a pile is driven, displacement equal to 
the volume of the pile occurs in the ground. The 
void content of the sand is reduced and the sand is 
compacted almost to the hardness of a good sand- 
stone. This has been proved by excavating around 
driven piles to inspect the condition of the sand near 
the toe of the pile. In effect, the driving of precast 
piles is a form of ground reconstitution. If 12 in. 
square piles are driven in a group at three feet centres, 
the void content of the sand is reduced by 11 per cent. 
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The piles have considerable resistance to uplift 
and tests have shown that no movement of the pile 
has occurred when a tension of 15 tons has been 
applied to the head of the pile for a period of three 
days, nor has uplift occurred when a 15 ton lift was 
applied by snatch loading, every 20 seconds, for a 
period of 30 minutes. 


Pile Layout and Cap Design 

The figures for loading and the values of the over- 
turning moments were supplied by the steelwork 
contractors. These data comprised all possible cases 
of loading to the columns, the worst possible conditions 
being used to design the foundations. 

Of particular interest are two pairs of very stiff 
columns, situated between the main mill (A) and the 
finishing bay (B). As it-was not possible to use the 
conventional portal bracing, these columns, details 
of which are shown in Fig. 5, were designed to resist 
the longitudinal surge and wind forces as individual 
vertical cantilevers. 

Many of the combinations of loads were eliminated 
by inspection and eight combinations only were used 
in the final design. The worst conditions were as 
follows :— 


1. Maximum dead load—173 tons. 
2. Maximum overturning moment—612 tons ft. 


3. Maximum eccentricity of any dead load due to 
overturning moment —4-73 ft. 


The maximum dead load was obtained when the 
E.O.T. cranes in the adjoining bays were carrying 
maximum loads, the loads being near the columns 
and the cranes directly over the columns. 

The maximum overturning moment was obtained 
by taking transverse surge from one side only with 
longitudinal wind pressure in addition to longitudinal 
surge from the crane in the adjacent bay. 

The maximum eccentricity of 4-73 ft. was obtained 
when overturning moments were applied with a dead 
load of only 23tons. This distance was of little 
consequence, as the dead load was small, compared 
with an eccentricity of say, 1 ft., when the maximum 
dead load of 173 tons was applied. 

Ten piles were used for these columns, compared 
with five for adjacent columns, as shown in Fig. 6. 
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Fig. 6.—Layout of piles. 


The maximum load on any pile amounted to 41 -5 tons 
and the maximum uplift on any pile was 2-2 tons, 
the latter being produced when full wind loading was 
applied with the dead load of the structure only. 

To reduce the uplift to a minimum, the pile cap 
was designed to be 6 ft. thick with a total weight of 
86 tons. An alternative method of reducing uplift 
would have been to increase the plan area of the pile 
group, thereby increasing the inertia of the whole 
group and the size of the cap. However, such a cap 
would project well into the area of the shop floor 


The Structural Engineer 


where it could be subjected to casual but very heavy 
loading for which it would be uneconomical to make 
allowance. 

In general, the design should be an economical 
balance of the disposition and number of piles and 
the overall size of the cap. Such a design is achieved 
by trial and error. The first attempt is made from 
experience and checked with the various combinations 
of loading. Should the first design be unsatisfactory, 
adjustments are made until a suitable layout is 
achieved. The pile group usually evolves from the 
eccentricity of the principal dead loads and the 
eccentricity caused by the overturning moments. 

In the particular design being considered, the 
longitudinal moments applied to the column (i.e. the 
moments obtained by horizontal forces acting in the 
direction of the crane rails) were the same in both 
directions and the column could be concentric on the 
pile group in this direction. 

As is usual, there was eccentricity in the transverse 
direction due to crane loads and transverse surge 
and wind forces. The lever arm for these forces was 
calculated about the underside of the pile cap and 
not about the base of the steel column. The eccentri- 
cities were separately calculated for each direction of 
moment, with the result that in two combinations the 
maximum dead load could be 0-6 ft. eccentric to the 
west or 2:5 ft. eccentric to the east. It was finally 
decided to place the column eccentric to the cap by 
1 ft. to the west of the cap centre-line. 

The pile loads were then checked for each combin- 
ation of loading, the corner piles usually being the 
most heavily loaded. The summation of loads on 
any one pile comprised : 


1. Total dead load at the foot of the column plus 
the total weight of the pile cap, divided by the 
number of piles. 


2. Induced load on the piles from the mathematical 
eccentricity of the column due to the resultant 
eccentricity of the vertical loads, together with 
eccentricity .caused by horizontal forces from 
the transverse and longitudinal directions, plus 
or minus the physical eccentricity of the centre- 
line of the cap about the centre-line of the column. 


The shear on the pile cap, produced by the horizontal 
forces on the column, was resisted by passive ground 
resistance or by floor slabs, where these were available. 

Of the more usual columns elsewhere in the plant, 
mention may be made of those on the east side of 
the main mill (A), shown on the right in Fig. 7. 

The main overturning moments act inwardly as 
the 20 ton shop crane is carried on the inside leg of 
the column only. The eccentricity of the main dead 
loads alone was rather high which would have given 
uplift on the two outside piles of the group. Fortu- 
nately, it was not necessary to enlarge the cap or 
increase the number of piles to eliminate the uplift as 
the ground beams carrying the surrounding brick 
walls were almost on the same line as the two piles. 
When laid from cap to cap their weight was sufficient 
to counter the uplift. 


Pile Caps 

As the column base plates were set 12 in. below 
shop floor level, the pile caps were constructed in two 
stages, the first of which finished 14 in. below floor 
level to allow for 2 in. of grout. The main cap reinforce- 
ment protruded above the first stage to splice into the 
top 14in. of concrete. This splice steel was placed 
mainly around the outside face of the cap and imme- 
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diately around the column base plate to prevent . 
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Fig. 7.The mill bay, looking north. 


movement of the second stage concrete should the 
holding down bolts strain under load. The H.D. bolts 
were cast in the first stage, being anchored at the 
bottom by rolled steel angles. The bolt tubes were of 
the precast concrete type with corrugated surfaces 
to ensure bond with the main concrete. The whole 
ELD. bolt assembly, anchorages and precast concrete 
tubes were set up in a template in adjacent workshops 
and then lifted into the shutter boxes either by hand 
or, where too heavy, by crane. This method ensured 
that the bolts were accurately set and levelled. 

During concreting, pockets and reinforcement were 
left in the cap to carry the ground beams. After the 
columns had been erected, lined and levelled, grout 
was poured into the bolt tubes and a fine gravel 
concrete used to grout up the column base plate. 
This was drifted into the 2in. gap from one side of 
the plate and vibrated through to ensure contact with 
the base plate. Finally, the beams were constructed 
and the top 14 in. of concrete laid and trowelled to 
give a slight fall away from the column legs. 


STRUCTURAL STEELWORK 


British Standards 

The structural steelwork was designed in accordance 
with B.S.449 ; 1948, together with Addendum No. 1, 
PD 1953, The use of tubular members in building. 

The tubes were in Grade 15 steel complying with 
B.S.1775 : 1951. For outside diameters (o.d.) not 
exceeding 4} in., hot finished welded tubes were used 
and for larger diameters, hot finished seamless tubes. 

The rolled sections and plates for girders, cleats, 
shoes and bases were in mild steel complying with 
B.S.15 : 1948. 

Although site-connections between say, girders and 
columns, were bolted, the shop jointing was almost 
entirely welded. The joints in the tubular elements 


complied with B.S.938 : 1955, while those in con- 
ventional steelwork complied with B.S.1856 : 1952. 


Layout of Structures 


As will be observed from the specification in Table 1, 
northlight (or saw-tooth) construction was selected 
for all the buildings except the mill motor house (E), 
the roof of which was flat. 

In the E.R.W. mill, finishing and inspection bays 
(A, B and C) it was decided to employ roof trusses 
22 ft. 6 in. in span, as shown in Fig. 8. These trusses 
were spaced at 13 ft.4in. centres in the mill bay, 
which is 80 ft. wide, and at 14 ft. centres in the other 
two bays, which are 70 ft. wide. The depth of the 
northlight girders, between centres of top and bottom 
booms, was fixed at 8ft. The northlight girders, in 
turn, were supported either by longitudinal girders or 
directly by the main columns. In many instances, 
the main columns were spaced longitudinally at 45 ft. 
centres and in one case at 90 ft. centres, which was 
very convenient, but the remaining columns were 
either at 30 ft. or 60 ft. centres, as a result of which 
the corresponding longitudinal girders were designed 
to carry the northlight girders in more than one 
position along their length. In Fig. 7, for example, 
the columns on the left are at 45 ft. centres and the 
longitudinal girders are loaded in the middle. The 
columns on the right are at 30ft. centres, in con- 
sequence of which the longitudinal girders are loaded 
at any of the quarter-points, a typical example being 
shown in Fig. 9. Further variations of loading positions 
were required for 60 ft. girders, as will be seen in Fig. 13. 

In the roll and machine shop and the pump and 
boiler house (D, F and G) use was made of very light 
roof trusses, 15 ft. in span. In this case the apex of 
the trusses was bolted to the side of the top boom of 
the northlight girders, which were 6 ft. 28, in. deep 
between centres of booms. The trusses were spaced 
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at 15 ft. centres in the roll and machine shop, which tubes, the general layout follows normal practice, 
is 60 ft. wide and 13ft.4in. centres in the other a typical half-section being shown on the left in Fig. 11. 


building, which is 40 ft. wide. 

In his paper ‘ Joints in tubular structures ’ published 
in THE STRUCTURAL ENGINEER for April 1959, Godfrey 
gave details of single-bay and two-bay tubular purlins. 
At Shotton, extensive use was made of a variation of 
two-bay purlins and side rails, typical details being 
shown in Fig. 8. The flanged ends of such members 
fit between the cleats on every second truss or column, 
as the case may be, with the result that the inter- 
mediate ‘fins’ are slightly off centre. It is therefore 
necessary to put some paint or other distinguishing 
matk on the members to avoid confusion during 
erection. In every other respect, such members are 
easy to erect and efficient in use. 


Cranes 


Details of the various overhead cranes are given 
in Table 1. With the exception of those in the coil 
stock bay and the roll and machine shop, the cranes 
are provided largely for maintenance purposes. 

All the E.O.T. cranes were constructed in tube, 
the 20 ton capacity crane for the E.R.W. mill bay 
being shown in Fig. 10. 

_ Although a reduction of about 25 percent in the 
dead weight of such cranes can be made by using 


Nevertheless, the three-boom half-section shown on 
the right in Fig. 11, which could be readily constructed 
in tubes and which is more economical in steel, arouses 
little enthusiasm among crane manufacturers in 
general who show a marked reluctance in this respect 
to depart from long-established convention. 


Crane Guirders 


In the three principal buildings all the 30 ft. and 
45 ft. span girders were of plate girder construction, 
typical examples being shown in Fig. 12. 

In the coil stock bay and in the roll and machine 
shop the 30 ft. girders comprised rolled steel joists 
and channels. 

From the structural point of view, the 90 ft. and 
60 ft. span lattice crane girders are not without interest. 
The 60 ft. examples shown in Fig. 13 comprise 
12in x 8in. x 651b. R.S.J. top booms and 63 in. 
o.d. x 0:375 in. bottom booms, with web members 
varying from 63 in. o.d. x 0-219 in. to 44 in. o.d. x 5G. 

For some years the tube interests in Germany and 
Italy have employed long crane girders of similar 
design, and although further examples are now under 
construction here, the Shotton girders are believed 
to be the first examples erected in the British Isles. 
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Fig. 9.—Typical longitudinal girder. 
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Fig. 10.—E.R.W. mill bay, looking south. 


Abroad, the top booms have usually comprised broad 
flange beams, but tubes and rectangular hollow 
sections have also been used. It would appear to be 
desirable, however, to have a boom with a flat top 
surface to facilitate the connection of the crane rails. 
In addition, the foreign examples have been bolted to 
the columns in much the same way as the other lattice 
girders were at Shotton. Nonetheless, at Shotton, 
the bottom booms of the latticed crane girders were 
foreshortened. Although this arrangement is sound 
theoretically and saves steel, there would probably 
be additional rigidity if the bottom boom were carried 
right through and attached to the columns. As visitors 
to the plant, albeit laymen, have already asked whether 
these girders are complete, there may also be aesthetic 
reasons for increasing the length of the booms. 

The horizontal surge girders for all the crane girders 
were constructed in tube, typical examples being 
shown in Fig. 12. All the crane rails were 56 Ib. per yd. 
bridge rails, which were bolted to the girders. 


Columns 

Throughout the plant, the whole of the columns 
were constructed in tube. Details of the most compli- 
cated of the columns are given in Fig. 5. Similar 
methods were employed for the other crane and roof 
columns, details of which are shown in Figs. 7, 12 and 
13 in particular. 


Suggested 
design 


Conventional 
design 


Fig. 11.—Sections of tubular E.0.T. cranes. 


Fig. 12._Typical crane girders. 


While there is no doubt that tubes are highly 
efficient as axially-loaded struts it is also true to state 
that rolled sections are more efficient when columns 
are subjected to heavy flexure. On grounds of initial 
cost, it would therefore be difficult to justify the use 
of tubes for some of the columns in the plant. There 
will always be a division of opinion on appearance, 
but from the maintenance point-of-view tubes are 
easy to clean and paint. 

In the coil stock bay, shown in Fig. 14, the gantries 
comprised columns at 30 ft. centres at the north end 
and 45 ft. centres adjoining the roll and machine shop. 
These columns comprised 102in. o.d. x 0-365 in. 
main legs and 5} in. o.d. x 5G. sloping legs, set 6 ft. 
apart at the base, with 3 in o.d. 5G. bracings. 


Motor House 


In order to prevent fine sand from blowing into 
this building it was enclosed by 11 in. cavity brickwork 
and it was slightly pressurised. The roof of Briggs 
Bitumetal, which had a cross-fall of 1in40, was 
supported by 22}in. x 6in. x 45 1b. Castella beams 
and 13in. x 5in. X 351b. purlins, 30 ft. in span at 


Fig. 13.—West flank of inspection bay. 
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Fig. 14.—North section of coil stock bay. 


8 ft. centres. Part of the framework can be seen on the 
right in Fig. 7. The columns comprised 5} in. o.d. 
5G. braced tubes, cruciformed at the caps to take the 
Castella beams and light crane girders. 


Site Fabrication and Erection 


All the columns and those girders not greater than 
60 ft. in span were completely fabricated in the works. 
However, 92 northlight girders, one 90 ft. longitudinal 
girder and two 90 ft. crane girders were shop-fabricated 
approximately in halves and then welded together on 
the site, each girder requiring a butt-weld in each 
boom and two joints for one diagonal member. For 
this purpose, a welding table of concrete plinths and 
R.S.J’s was provided to take two girders at a time. 
No one will deny that site welding is usually fairly 
expensive, but the spliced bolted joints, which may 
be used as an alternative and which are often cheaper, 
are not completely unobtrusive. 

The bulk of the erection of the steelwork and of 
the work of following trades took place during the 
winter of 1958-59 when progress was frequently 
impeded by rain and by black ice forming on the 
steelwork. 

As it was decided from the outset that it would be 
easier to erect from the south and the E.R.W. mill 
bay was the most urgent from the customer’s point- 
of-view, erection started at the south end of that bay. 
The five-ton Scots derrick with 95 ft. jib chosen for 
the main erection was moved from south to north of 
this bay and then dismantled and re-erected at the 
south end of bays B and C. It was found possible to 
erect most of the steelwork in these bays from a central 
position. A five-ton mobile crane also on the site 
helped with erection inaccessible to the derrick and 
with off-loading. The steelwork in the small bays to 
the east was all erected with this mobile crane. Special 
equipment was brought to the site for the erection of 
the 90 ft. crane girders. 


Erection procedure was quite simple. Columns 
within reach of the derrick were erected on pre- 
levelled packs and the longitudinal and crane girders 
were erected. The subsequent procedure varied 
during the scheme. Initially, a northlight girder was 
erected with one central truss attached to hold it 
vertical, after which the remaining trusses and purlins 
were filled in. Later, it was found possible to erect 
an almost complete northlight unit in one lift, as 
shown in Fig. 15. 

The lines of the steelwork, square and plumb, 
were checked at intervals of 180 ft. and the bases 
grouted up to that point. 

Gutter laying, sheeting and glazing followed closely 
behind erection, 


Fig. 15.—Northlight unit being slung. 
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TABLE 2 


Unit selling rates 


peewee 


Weight 
Item Quantity per sq. ft. Rate Selling pric 
in tons in lb. per ton per sq. ft. 
Framework 654 7-0 4c io 6 5% 
Tubular crane girders 66 0-71 93 0 0 7 
Crane girders 343 3°7 (A) 91 15 0 9 
(B) 69 15 0 \ aa10 
Castella beams 30 0-32 93°50 0 3 
H.D. materials 16-2 90 0 0 
Door frames 71 81 0 0 
Gutter support 8-0 73) 00 
Glazing 57-4 8 OF / TAS OM Ole: 10 
Glazing walkway 11-2 gat YW 
Crane stops 2-2 105 0 0 
Safetread 5:5 17,0 ORLO 
1,201 12-90 
Erection (all steel items) 1 8 
Site welding 2 
Painting (on site—1 coat) a 
Ventilators 11 
R.P.M. cladding 6 5 
Bitumetal roofing 3 
Glazing i y 
Doors 3 
Rainwater goods 1 3 
Site services 3 
ies et 


eee ee 


(A) Plate girders 


Costs 


Table 2 shows the unit selling rates based on the 
original tender for the steelwork, submitted over two 
years ago. The total area of 207,900 sq. ft. includes 
the coil stock bay, but excludes a canopy on the 
west side of the inspection bay. 


FLOORS and PAVINGS 


The floors throughout all the bays were composed 
of a 9in. thickness of concrete, including a lin. 


( 


B) Compound girders 


granolithic finish. To prevent abrasion and dusting, 
the concrete was given two coats of Lithurin at least 
fourteen days after the concrete had been laid. 

All the carriageways were constructed with a 9 in. 
layer of blast furnace slag, covered with a 2} in. 
tarmacadam base course and a }in. carpet. The 
same construction was used for the tube stocking 
area which is 1,200 ft. long x 240 ft. wide. There are 
no gulleys in this area and a camber of 18 in. has been 
provided to ensure that all rainwater drains to the 
perimeter. 


Book Review 


An Introduction to Plasticity by William Prager. 
(Addison-Wesley Publishing Company, 1960, Reading, 
Mass., U.S.A). Qin. x 6 in., 148 + viiipp. 72s. 

This is a book of four chapters which deal with the 
mechanical behaviour of plastic solids, the mechanical 
behaviour of plastic structures, limit analysis and 
design, and finite plastic deformations. The title 
describes the book exactly, it is not an elementary 
sketch but will take a reader new to plasticity well 
into the field of present knowledge. 

Professor Prager does not set out to give quick 
short-cut methods of dealing with complex structures 
but he develops the basic theory carefully so as to 


provide a very sound foundation on which current 
papers can be appraised and their value appreciated. 
The text deserves many hours of careful reading and 
a feature of each chapter isan extensive list of references. 

Examples are worked out in the text and about a 
dozen problems are set at the end of each chapter. 
A single criticism is that answers to numerical problems 
might well have been included. 

This is an ideal book for those looking for a broad 
text which will allow them to sharpen their wits by 
working at the subject instead of merely reading. 


A.B. 
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Analysis of Braced Frames 


by 


Relaxation Method 


by S. L. Lee’, Ph.D. and R. E. Ball?, M.S. 


Synopsis 


A method for analysing frames with knee braces 
is discussed. The analysis consists of first restraining 
the joints of the frame from deflecting under the 
action of applied loads by means of a system of fixed 
support forces. The latter are subsequently removed 
by the relaxation method. Typical expressions for 
the fixed support forces and the stiffness influence 
coefficients are given, and the procedure of analysis 
is illustrated by means of numerical examples. 


Notation 

A, B, C, — subscripts denoting joints 

a,b — lengths 

Bx — horizontal component of the reaction of 
the brace at joint B 

Dy, Ey - vertical component of the reaction of 
the braces at joints D and E respectively 

BT — flexural rigidity 

Fy — fixed support force at joint B 

Po — force at point 2 due to deflection at 
point 3 

Pro — stiffness of joint B due to mode of 
deflection associated with joint C 

Ry, —— residual associated with the equilibrium 
of forces at joint B 

8p — deflection of joint B 


Fig. 1. 


(Example 1.) 


Introduction 


The braced frames considered in the following are 
those composed of columns and beams connected by 
knee braces. A typical frame is shown in Fig. 1, in 
which members AC, GH, Kk]; CH, and HJ are pin- 


1. Professor of Civil Engineering, Northwestern University, 
Evanston, Illinois. 

2. Teaching Assistant, Civil Engineering Department, North- 
western University, Evanston, Illinois, 


Fig. 2.—Fixed support forces. (Example 1.) 


connected at joints C, H, and J, but continuous 
through points B, F, D, E, and I respectively. The 
knee braces BD, EF, and FI are two-force members 
pin-connected to the continuous members. 

A procedure for analysing braced frames analogous 
to the moment distribution procedure was presented 
by Gerstle [1]. Another method of analysis using 
stiffness influence coefficients was discussed by Lee [2]. 
The method discussed in this paper is an extension 
of the latter. 

The procedure consists of four steps. First a system 
of fixed support forces? is applied on the frame in 
such a manner as to restrain all the joints of the frame 
from deflecting under the applied loads. For the 
frame loaded as shown in Fig. 1, the corresponding 
fixed support forces are shown in Fig. 2. To remove 
these fixed support forces, the joints are then allowed 
to deflect. The three fundamental modes of deflection 
of the frame under consideration are shown in Fig. 3, 
in which the corresponding stiffness influence coeffi- 
cients are also indicated. The second step, therefore, 
consists of determining the values of these stiffness 
influence coefficients. The third step involves the 
formulation and solution of a set of simultaneous 
equations which express the equilibrium conditions 
at the joints where the fixed support forces are applied. 
The solution of these equations yields the deflections 
of the respective joints, and the fourth step consists 
of calculating the forces acting in the frame with these 
known deflections. 


Fixed Support Forces 


The number of fixed support forces necessary to 
restrain all the joints of a braced frame from deflecting 
under the applied loads is equal to the number of 


3. Number in bracket refers to the listing of references at the 
end of the paper. 
4. The term “ fixed support force ’’ is taken from [1] 
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(c) Third mode of deflection 


Fig. 3.—Fundamental modes of deflection. (Example 1.) 


fundamental modes of deflection of the frame. For 
ease of calculation, the fixed support forces should 
be applied perpendicular to the respective continuous 
members, whether vertical or inclined. 

Expressions for particular cases of fixed support 
forces for a single continuous member under uniformly 
distributed load, used in the following, are given in 
Fig. 4. For other loading conditions, the fixed support 
forces may be obtained from handbooks or determined 
by the moment distribution method, as well as other 
convenient procedures. In the analysis of braced 
frames, such as the one shown in Fig. 2, the fixed 
support forces Fy, Fo; and Fy, are obtained readily 
using the expressions given in Fig. 4. 
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(a) Member with single brace (b) Member with double braces 


| Fig. 4.—Fixed support forces for uniformly distributed 
load. 


Stiffness Influence Coefficients 


The stiffness of a joint in a frame, for a particular 
mode of deflection of the frame, is the force required 
at the joint to produce the mode of deflection. The 
stiffness influence coefficient may be defined as the 
value of this force corresponding to unit deflection. 
Expressions for typical stiffness influence coefficients 
are given in Fig. 5. In the analysis of braced frames 
(Fig. 3), the stiffness influence coefficients are obtained 
by the combination of the coefficients shown in Fig. 5. 
This point is best illustrated by means of numerical 
examples. The first subscript in the force P (Fig. 5), 
denotes the joint at which P acts, and the second 
subscript denotes the joint where the deflection takes 
place. 


Relaxation Method 


While the solution of the simultaneous equations 
in step 3 may be obtained by any method desired, the 
relaxation method [3] offers certain advantages in 
this analysis. It should be borne in mind that the 
solution of these equations yields the deflection which 
should take place in order to remove the fixed support 
forces. To this end, the relaxation method allows the 
successive partial removal of these forces and may be 
carried to any desired degree of accuracy. In the 
analysis of braced frames, this procedure offers the 
same advantage that the moment distribution method 
offers in the analysis of rigid frames. 

In the relaxation procedure, faster convergence can 
be effected by means of group relaxation [4]. Physically, 
this is equivalent to allowing the frame to deflect in 
a combination of the fundamental modes of deflection. 
The numerical examples will demonstrate this point. 


Sign Convention 

Deflections 

For convenience, the deflection of a joint on a 
vertical or inclined member is assumed positive when 
it is acting from left to right ; and the deflection of 
a joint on a horizontal member is positive if it is 
consistent with the positive deflection of the joint 
on the vertical or inclined member to which it is 
connected by a brace. 
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Fig. 5.—Stiffness influence coefficients. 
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Forces 
A positive force is one which causes a positive 
deflection at the joint on which it acts. 


Example 1. 


Consider the single-storey, two-bay, braced frame 
loaded as shown in Fig. 1, in which the moments of 
inertia of the members are also indicated. 

The fixed support forces Fp, Fo, and Fy (Fig. 2) 
will first be computed. Using (3) in Fig. 4b, the 
vertical fixed support force required to prevent joint D 
from deflecting in the vertical direction is 18-30 kips. 
Similarly, the horizontal fixed support force required 
to restrain joint B from displacing in the horizontal 
direction, using (1) in Fig. 4a, is —8-25kips. The 
minus sign indicates that the force acts from right to 
left. Since both joints B and D are restrained by Fp, 
the latter is given by 

F, = (5/4) (18-30) — 8-25 = 14-63 kips (a) 
the coefficient 5/4 being a function of the slope of the 
knee brace BD. The fixed support forces at E and I, 
computed in a similar manner, are respectively — 18 -30 
kips and 12-50 kips ; hence 

Fy = (5/5) (— 18-30) + (10/5) (12-50) = 6-70 kips 
Since the fixed support forces at joints D, E, and I are 
supplied through the knee braces, the horizontal 
components of their reactions at these joints tend to 
displace the horizontal members laterally. Therefore, 
to restrain the frame against sidesway, the horizontal 
components of these fixed support forces should be 
held in equilibrium by F,, which takes the value 

Fo = (8/4) (— 18-30) + (5/5) (18-30) + 

(10/5) (— 12-50) — 0-50 = — 30-08 kips 
The fourth term, — 0-50 kips, is the fixed support 
force required to restrain joint C in member AC from 
deflecting under the action of the horizontal load. 

The stiffness influence coefficients for the first 
mode of deflection shown in Fig. 3a will now be 
determined. Taking 3E/5, = 1025,h-/t3 for conve- 
nience, observing that 5, = 5/45,, and using (4) and 
(6) given respectively in Fig. 5a and b yield 

Pz = 11-728, + 11-165, = 22-8858, kips (b) 
The first term is the force required to cause the 
deformation of member AC and the second term that 
of member CH. The corresponding value of Py, is 
given with the aid of (7) in Fig. 5b, or 
It should be noted that in this mode of deflection, 
Py, only has to restrain joint E from deflecting 


vertically. The third stiffness influence coefficient 
takes the value 
Pop = — 1038 ,/(8) (4)2 — 11-165, — 6-075, 


= — 25-048, kips 
The first term is given by (5) in Fig. 5a, while the 
second and third terms are due to the horizontal 
components of the reactions of the knee braces at 
joints D and E. 

The stiffness influence coefficients for the other two 
modes of deflection are calculated in similar fashion. 
For the second mode of deflection shown in Fig. 3b, 
taking 3EI8, = 10°3,4-/03, 

3-915, kips 
4-085, kips 

Pog = — 2-608, — 2-388, = — 4-983, kips (c) 
For the third mode of deflection shown in Fig. 3c, 
taking 3EI3, = 1033)4-/23, 
6-075, kips 
9-805r + 7-148, + 8-005, = 24-948, 

kips 


Pyo = 
Pyro = 


Pyyp = 
Ppp = 
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Operations table 


A Rs 


22-88 


3°91 


6-07 


Table 1.—Operations table (Example 1) 


Poy = — 1088,/(7) (5)2—6-073p —7 +143, — 
8-008 


= — 26-925, kips 
To remove the fixed support forces Fg, Fo, and Fy, 
the amount of each mode of deflection which should 
take place must be such that 


Res 22 -883,4+3-915,+ 6-075,+14 -63=0 
Ro = —25 -0433—4 -9835,,— 26 -928,,—30 -08=0 (d) 
Ry= 6:075,+4-085,+24-945,+ 6-70=0 
In other words, the values of the deflections 5, 5, and 
5,° in (d) should be such that the residuals Rp, Ro, 
and Ry, are zero, or nearly so for practical purposes. 
The changes in the values of the residuals due to unit 
values of the deflections, i.e., the stiffness influence 
coefficients, are tabulated on rows a, b, and cin Table 1, 
the operations table. These three rows give the effect 
of each fundamental mode of deflection. For 5, = 
5, = 8) = 0, the values of the residuals are equal 
to the fixed support forces and tabulated on row 1 
of Table 2, the relaxation table. As the first trial 
toward reducing the values of the residuals, take 
8, = — 1 for which the residuals reduce to the values 
shown on row 2. The latter are obtained by subtracting 
the values on row a, Table 1 from those on row 1, 
Table 2. It should be noted here that there is no 
prominently large stiffness influence coefficient in 
either row a or rows b and c. Therefore, relaxing 
by means of the individual mode of deflection will 
surely result in very slow convergence. However, 
the speed of convergence may be increased by group 
relaxation, i.e., by taking different combinations of 
the fundamental modes of deflection such as those 
shown on rows d, e, and f. Using the latter, a fairly 
accurate solution is obtained in four operations as 
shown on rows 3 to 6 in Table 2. For instance, the 
values on row 3 are obtained by adding algebraically 
(— 0-46) times the values on row e to those of row 2. 

The total deflections are 

S53 =—1 —0-44+40-02 = —1-42 

3g = (—0-46) (—6-12) + (—0-44) (—7-40)+ 

(0-02) (—5 -85) 


| ll ll 


Sele 
dp = —0-46 — 0-44 = —0-90 


5. It should be observed that only relative values of 53, Se, 
and Sr are considered here since the values of 3EJ9 is 
arbitrarily taken as 1028 k-ft* for convenience. For the same 
reason, the stiffness influence coefficients computed are only 
relative values. If the correct values of the deflections are 
desired, however, the proper value of 3EJ should be used. 
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Relaxation table 


Table 2..Relaxation table (Example 1) 


Since the values are relative values, no units are 
attached to them. With the deflections known, the 
forces acting in the frame are readily determined. 
The reactions of the knee braces will first be calculated. 
For instance, the horizontal component of the reaction 
at B is 

Bx = (11-72) (—1-42) + (3-91) (5-96) — 8-25 = 

—1-51k 

The first term in Bx is the first term of (b), the second 
term is given by (c) and the last term is the second 
term of (a). Similarly, the vertical component of the 
reaction at E and D are respectively 

Ey = (6-07) (—1-42) + (7-14) (0-90) — 18-30 

= — 33-35 kips 

Dy = (4/5) (1-51) = 1-21 kips 
The other reactions are calculated in a similar manner 
and are shown in Fig. 6. The corresponding bending 
moment diagram is shown in Fig. 7. 
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Fig. 8.—(Example 2.) 


Example 2. 


To illustrate the application of the procedure to 
the analysis of multiple storey braced frames, consider 
the structure loaded as shown in Fig. 8. All the members 
have the same moment of inertia and the columns 
are pin-connected at the floor levels. 

The six fixed support forces are shown in Fig. 9, 
and the six fundamental modes of deflection in Fig. 10. 
The corresponding fixed support forces are tabulated 
on row 1 of Table 4. As in Example 1, the relative 
stiffness influence coefficients may be found by taking 
3EIS = 1035 k-ft3 and the coefficients thus obtained 
are tabulated on rows a to fin Table 3. The relaxation 
procedure is carried out in Table 4. The final values 
of the deflections are 


eee 1355 
Su 5°92 
So = 46-50 
Soe 5777 
3 = 3-21 
Sp = 17-99 


and the corresponding reactions and bending moment 
diagram are shown respectively in Figs. 11 and 12. 


Fig. 7.—Bending moment in ft.-kips plotted on 
tension side. (Example 2.) 


Fig. 9.—Fixed support forces. (Example 2.) 
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Operations table 


A Rs 


Table 3.—Operations table (Example 2.) 


Relaxation table 


Table 4.—Relaxation table (Example 2) 


Example 3. 


The treatment of braced frames with inclined 
members will be illustrated by the analysis of the 
structure loaded as shown in Fig. 13. The fixed support 
forces and the fundamental modes of deflection are 
shown respectively in Figs. 14 and 15. It should be 
observed that the forces are directed perpendicular to 
the inclined members, and that the stiffness influence 
coefficients for the third mode of deflection shown in 
Fig. 15c are computed with the aid of (10) and (11) 
in Fig. 5d. 


As in the previous examples, 3£/8 is taken equal to 
1033 k-ft8 for convenience. The analysis is carried out 
in Tables 5 and 6. The final deflections are 


bp — — 0-70 
s6¢ = 0-73 
Ste ese 


and the corresponding reactions and bending moment — 
diagram are shown respectively in Figs. 16 and 17. : 
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Fig. 12.._Bending moment in ft.-kips plotted on 
tension side. (Example 2.) 


(e) Fifth mode (f) Sixth mode 


Fig. 10.._Fundamental modes of deflection. (Example 2) 
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Fig. 13. (Example 3.) 


m 


@ olk/ft 


Fig. 11.—Reaction in kips. (Example 2.) Fig. 14.—Fixed support forces. (Example 3.) 
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(c) Third mode of deflection 


Fig. 15.— Fundamental modes of deflection. (Example 3) 


Fig. 16.—Reactions in kips. (Example 3.) 


Conclusion 


Although only three particular examples are 
illustrated, the method of analysis discussed in the 
foregoing may be used to advantage in dealing with 
many other types of braced frames. It is seen that 
by resorting to group relaxation, accurate results 
are obtained with excellent speed of convergence. 

It should be reiterated here that if only the forces 
acting in the frames are needed, the calculation may 
be executed conveniently by using relative values of 
the stiffness influence coefficients and deflections. 
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However, should it be desirable to have the correct 
values of the deflections, it is only necessary to sub- 
stitute the proper values of the flexural rigidity of 
the members. 

In the analysis of a particular frame under several 
loading conditions, the operations table temains 
unchanged. Only the fixed support forces in row 1 of 
the relaxation table have to be calculated for each 
loading condition. The relaxation process of course 
has to be repeated in each case. 


3.00 


A H 


Fig. 17.—Bending moment in ft.-kips plotted on 
tension side. (Example 3.) 


Operations table 


kips 
Row LA Rg A Re A Re 
a Neill 8-40 5-60 | — 22-61 
b Nei 5-60 8-40 |— 22-61 
c Nesil Silk) Seo 16-27 
d oe eke tA oo 4 5-58 | —0-02 |— 11-88 
e ge = Pa =! 0-02 0-02 | 14-49 
f |8ip=1 $c = 1-39 3-10 0-30 0-01 


Table 5.—Operations table (Example 3) 


Relaxation table 


dn = 64 = Fc = 0 


—0-70d 


0-03e 


— 0:03f 
Table 6.—Relaxation table (Example 3) 
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DISCUSSION 


The Council would be glad to consider the publication of 
correspondence in connection with the above paper. Communi- 
cations on this subject intended for publication should be 
forwarded to reach the Institution by January 31st, 1961. 
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Stiffening Girders of Two Suspended Light Metal 
Footbridges at Alpnach, Switzerland 


by K. Sutter and A. M. Mackie 


: 35.14 


be 


Fig. 1.—Schwand Bridge: 


In the village of Alpnach in Switzerland there are 
two suspension footbridges known as the Grunder 
bridge and the Schwand bridge, over the Little and 
the Great Schlieren rivers respectively. The wooden 
stiffening girders of these bridges were found to rot 
after five or six years and in 1956 it became necessary 
to replace them for the third time since the bridges 
were built. 

It was at this juncture that the firm of P. Nufer at 
Alpnach-Dorf proposed to the communal authorities 
that the new stiffening girders be made of aluminium 
instead of wood, the existing suspension cables being 
retained. Technical assistance was provided by 
Aluminiumwerke AG. Rorschach, and by Aluminium 
Laboratories Limited, Geneva, in matters of design. 


1. DESCRIPTION OF THE BRIDGES 


The main dimensions of the two bridges are as 


follows : 
Grunder 


Bridge 


Schwand 
Bridge 

Length of the  stiffenin 
pirdeGeae.-. “ae Byhowh ovaay, lieeeeeae 
Distance between cables ... 1:35 m. 1-2 m. 
The bridges are used both by pedestrians and by cattle. 
A general arrangement of the Schwand bridge is 

shown in Fig. 1. 


wee 


1.1 General Arrangement 


As far as possible, the same general arrangement was 
proposed for the stiffening girders of both bridges. 
The two rivers concerned are mountain streams of 


General Arrangement 


unpredictable behaviour, and it was deemed advisable 
not to reduce the cross-sectional area for the flow of 
water by temporary structures used in the erection of 
the bridges. The girders are therefore designed for 
erection as far as possible without falsework or 
mechanical lifting gear. 

For this reason the stiffening girders of the Schwand 
bridge are divided into three sections each 11-4 m. long, 


and those of the Grunder bridge into two sections with 


lengths of 11-4m. and 8-2m. the 11-4m. length 
being identical with the sections for the Schwand 
bridge. 


Height of the Stiffening Girder 


Taking into account the level of the suspension 
cables at mid-span, the appropriate camber for the 
stiffening girder, and the minimum length of suspender 
needed to provide identical suspender connections 
throughout, the depth of the girder is fixed at 40 cm. 


Distance between Suspenders 


The distance between suspenders should not exceed 
about ten times the girder depth, i.e. 400 cm. Since, 
however, it is desirable that the stiffening girder splices 
should correspond. to the positions of the suspenders, 
consideration is in fact limited to only two practicable 
spacings : 

(1140—12)/3 = 1128/3 = 376 cm. 
(1140—12)/4 = 1128/4 = 282 cm. 


(The amount of 12 cm. represents a deduction for the 
overhang of the stiffening girder at the bearings). 
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Fig. 2.—Connection between principal girder and suspenders 


The shorter dimension of 282cm. is preferred, 
giving a ratio between suspender spacing and girder 
depth of 282/40 = 7-05. 


Position of the Deck 

As the girder seating at the abutment is only about 
37 cm. below the approach ramp, the deck cannot be 
arranged above the stiffening girder, but must be 
placed as low as possible between the two principal 
girders which make up the stiffening frame. 


Type of Principal Girder 

Only a plate-girder design can be considered for a 
girder depth of 40 cm. Since the actual stresses likely 
to be encountered are low (the length of a bay being 
only 7-05 x the girder depth), wall thicknesses can 
be low. It is therefore possible to form the principal 
girders as folded sheet sections. 


Cross-Section of the Principal Girders 

The type of section to be considered in this case for 
folded sheet is either the channel or the zed section. 
The zed type is adopted as providing the best com- 
promise for simple attachment of the deck and of the 
suspenders. 


Width of Flanges 

On the basis of a web depth of 40cm., the flange 
width should not exceed 10 cm., since flanges which 
are too wide are not fully effective over their entire 
width. This would give a width of 10 cm. for the deck 
seating on the lower flange, and if the suspenders are 
arranged through the centre lines of the upper flanges, 


the distance between the webs of the two principal 
girders for the Schwand bridge is 125 cm. 


Thickness of the Sheet 


The required sheet thickness is low, but with the 
above arrangement of the deck the ends of the trans- 
verse wooden boards butt against the girder webs 
which thus act as deep kerb. The webs should, therefore, 
be strong enough to support any likely impact due to 
the traffic load, and it was agreed that it should be 
not less than 4 mm. thick. 


Position of the Cross-Frames 


To ensure that the useful width of deck for the 
Schwand bridge is not less than 125 cm., the cross- 
frames necessary for connecting. the principal girders 
must be arranged outside the webs and lie below the 
zed sections. It follows from what has been stated 
above that the design height of these cross-frames at 
the support is limited. 

Cross-frames should be provided at all the points 
where suspenders are placed. Between each two 
frames provision is made for a further frame to 
provide the necessary additional support for the 
handrail. 


1.2. Choice of Material 


After agreement was reached on general design 
characteristics it was possible to specify the structural 
materials to be used as follows : 
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FOLDED SHEET 
STIFFENER 


DETALES OF TYPICAL JOINT 


ALL COVER PLATES BOLTED WITH 8mm ¢ BOLTS 


BENDING 
RADIUS 7mm 


2818 


SPECIAL’ WIND. 
BRACING 1785 
FOLDED SHEET 

C 40 + 20+20+4 


Fig. 3.—Typical joint in principal girder 


Stiffening Girder 


Non-heat-treated aluminium alloy sheet is adopted 
for the stiffening girders. The requirements are best 
fulfilled by the alloy 57S!/4H equivalent to NS41/4H. 
This alloy has good corrosion and welding properties 
and is easy to form. Very high mechanical properties 
are not required. 


Deck Covering 


As the bridges are to be used by cattle, wooden 
flooring is used. The planks are placed transversely 
and are supported by the flanges of the principal 
girders. They are fastened from below by clamping 
clips. No holes should show on the upper surface of 
the planks, so as not to accelerate rotting of the 
timber. For the same reason a gap of 1 cm. is left 
between the individual planks. Impregnated larch 
wood is used. 


Handrail 


The handrail is of wood and the cross-frame members 
are so formed that the rail posts can be easily fixed 
to them and, if necessary, readily exchanged. The 
handrail is finally fitted only after the stiffening 
girder has been given the correct camber. 


Methods of Joining 

The 11-4 or 8-2m. long elements of the principal 
girders are welded, and the site joints bolted with 
galvanised steel bolts. The cross-frames and subsidiary 
parts of the stiffening girders are joined by aluminium 
rivets. The rivet material should be equivalent to 


A568 alloy (NR6). 


Suspenders 

New suspenders are required since there are more 
than on the existing structure. They are of 16mm. 
diameter galvanised steel, as also are the fastening 
components at the suspension cables and the stiffening 
girders. 
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Fig. 4.—Swinging link support 


Girder Supports 


These are of hot-galvanised welded sheet steel. 
They are designed to give good service after many 
years even with poor maintenance. 


Painting 


It was decided not to paint the aluminium compo- 
nents except those areas of the principal girders which 
are in contact with the timber flooring, where bitu- 
mastic paint is used. 


1.3 Structural Details 


On the basis of the above specifications, design 
drawings were made by Aluminium Laboratories 
Limited, Geneva, giving enough details to invite 
tenders. The firm P. Nufer were general contractors 
for the communal authority of Alpnach and were 
responsible for taking down the old bridges as far as 
necessary, for the supply of the timber, and for the 
erection. 


Typical Connection 


_Fig. 2 shows a typical connection between the 
girder and the suspenders. This also shows the cross- 
section of the principal girder (ABCDE), the position 
of the deck covering and of the suspenders. 

In order to stiffen the lower flanges of the principal 


girder, welded corner stiffeners are arranged midway 
between the cross-frames. The upper flange is stiffened 
by a folded edge. 

The concentrated reaction of the suspenders is 
transmitted to the horizontal member through two 
folded angle stiffeners. To simplify the construction, 
the vertical members of the cross-frames are connected 
back to back with the horizontal members or cross- 
beams. The eccentricities which thus arise are 
admissible in plate girder structures. The suspenders 
are threaded over a distance of 40 cm. from the lower 
end. This allows the cross-beam to be fixed between 
a nut and a lock nut and the desired camber can thus 
be easily obtained. 

From the cross-beam the reaction of the suspender 
is transmitted to the vertical members which in turn 
are riveted to the web of the principal girder. Thus 
only a small reaction component is transmitted 
directly from the cross-beam to the principal girder. 

The cross-beams pass below the principal girder and 
thus do not affect the deck cover. To keep the materials 
list to a minimum a thickness of 4 mm. was specified 
for all materials. This simplification was reckoned 
to be worth more than the few kilograms of metal 
involved. 

The outer edge of the vertical member protrudes 
by 4 mm. over the upper flange of the principal girder. 
This prevents contact of the wooden handrail posts 
(Fig. 5), which are bolted to the vertical members 
of the cross-frames, with the principal girder. 
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Fig. 5._Grunder bridge: View of the stiffening 
girder from below 


Typical Joint 


Fig. 3 shows a typical joint between the sections 
of the stiffening girder. 

These sections are provided with a cross-frame at 
either end (Figs. 2 and 3), to facilitate handling and 
to stiffen the sections prior to assembly. In the finished 
structure the cross-frames are therefore doubled at 
the joints. 

Instead of two folded angle stiffeners for transmitting 
the reaction from the suspenders, only an external 
diaphragm is provided here to stiffen the hollow 
section formed by the double cross-beam. A further 
result of the doubling of the cross-beams is that the 
wind bracing members are a little shorter than in 
normal bays. 

All splices in the principal girder have double cover 
plates. These cover plates lie between the cross- 
frames with the exception of those of the upper flange. 


Expansion Bearings 

These are shown in Fig. 4. For a temperature 
variation of +30°C, the aluminium structure alters 
by +0-75 mm. per metre. Expansion of +13 mm. 
must therefore be accommodated at each stiffening 
girder support. Owing to the limited design height 
at the supports a distance of only 27 mm. would be 
provided for expansion if the support were located 
under the cross-beams. This distance is inadequate 
for the required expansion, and the supports are 
therefore sunk into the cross-beams. 

The cross-frames are doubled at the supports and 
the lower flanges of the cross-beams are cut away to 
allow the supports to be fitted. Instead of the lugs 
used at the other cross-members, the support itself 
has the function of a stiffener. Such an arrangement 
gives a length of 200 mm. for expansion and contraction. 


1.4 Further Comments 


The light metal type of bridge design was re- 
commended to the owners for the following advantages : 

(1) Long life without maintenance. 

(2) Greater stability of the bridge. 

(3) Higher carrying capacity. 

Naturally these advantages demand higher costs. 
In March 1957, the Alpnach Communal Council decided 
in favour of the light metal design and authorised for 
the two bridges a total credit of Sw.Fr.20,000. The 
additional costs should be recovered within 15 years. 
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2. STATICAL CALCULATION 


The statical calculation is only required to check 
the stresses. It is not necessary to dimension any 
members since these are already fixed, the supporting 
cables being the same as on the old structure, and 
the dimensions of the new stiffening girder being 
fixed by the design reasons given above. 

This check is carried out only for the Schwand 
bridge since, with the aim of rationalising the con- 
struction, the same cross-sectional dimensions were 
used also for the Grunder bridge. The latter has a 
smaller span and it can be assumed to have at least 
the same safety factors as found for the Schwand bridge. 


The Statical System 


The cables are supported by steel posts at the 
abutments and continue beyond these points as back 
stays to the anchor blocks. The stiffening girder is 
suspended on these cables and supported on both ends 
by expansion bearings. The instalment of two 
expansion bearings is justified since at mid-span the 
suspenders are very short and therefore anchor the 
stiffening girder horizontally. The thermal expansion 
of the stiffening girder is thus accommodated at two 
points, and the movements of the ends are therefore 
minimised. 

The calculation is divided into two parts the first 
being a check on the stiffening girder between two 
suspenders (section 2-2 below) and the second on the 
interaction between supporting cables and stiffening 
girder (section 2.4 below). 


2.1 Loadings 


A moving point load of 1,000 kg., representing one 
head of cattle, was the only prescribed load. Only 
this load is considered in the study of the stiffening 
girder between two suspenders. Compared with this 
the dead weight and the wind load are insignificant. 
On the other hand, the dead weight cannot be excluded 
when determining the interaction of stiffening girders 
and supporting cables. It is also considered desirable 
to determine the permissible uniformly distributed 
load. On the old wooden bridges, which swayed a lot, 
cattle had to be blindfolded and led across one at a 
time. With the improved stiffness and continuous 
deep kerb it is expected that cattle will be able to 
follow one another voluntarily across the new bridge. 
This would give in effect a uniformly distributed load 
of some 300 kg. per metre. 


2.2 Calculation of Local Effect of Loadings 


The stiffening girder consists of two folded sheet 
principal girders which are connected at intervals by 
cross-frames and horizontal bracing members. The 
principal girders have upper flanges stiffened by 
lipped edges and lower flanges which are connected 
together via the timber flooring. 

For the calculation of the principal girders it is 
assumed that this connection is non-existent owing 
to the timber having rotted away at the fastening 
screws, and that therefore the two principal girders 
can deform independently of each other. As a result 
the principal girders are loaded in torsion and bending 
by the concentrated load. In the original article! of 
which this is an abridged version, the calculation of 
stresses due to torsion and bending was carried out in 
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TABLE 1 


Normal Stresses } 
okg/cm* Comparative 


stresses 


Load Cross- | Point of Shear Stresses thg/cm?* 


at section 
at section 


cross- - 
Due to Total 


bending 


Due to | Total Due to twisting 


torsion 


Due to 


bending 


Torsion 
(St. 
Venant) 


Flange Co /a* + 37? 


bending 


+133-4 

+-133°4 
—126-9 
—126-9 
—120-0 


= 7456 
“1179-0 


+.100-0 
100-0 
— 95-1 
— 95:1 
— 90:0 


anew 


93-3 
224-0 


—228-9 


+ 81:6 |- 
+101-4 


great detail partly because, as shown later, the torsional 
loading produces stresses in excess of those due to 
bending and therefore could not have been ignored, 
and partly because it was considered useful to have 
a detailed example on record of what is after all a 
fairly complicated procedure. In the present article 
the need for brevity necessitated the omission of this 
detailed calculation and only mention of the various 
steps is made. 


Determination of Cross Sectional Elements 


The centre of gravity, principal axes and moments 
of inertia are found in the usual way. The shear centre 
torsion and warping constants are obtained by using 
Timoshenko’s theory?. 


Calculation of Stresses Due to Torsion 


This calculation is also according to Timoshenko’s 
theory and some comments on the procedure are of 
interest. 

Although the concentrated load of 1,000 kg. will 
in fact be spread over a short length of the bridge, it is 
nevertheless assumed to be concentrated at a point. 
Further, since it can be displaced only a short distance 
from the centre line of the bridge owing to the narrow- 
ness of the bridge and the relatively large width of 
the concentrated load, it is assumed that it is equally 
divided between the two principal girders, 

The distance between the suspenders is 1 = 282 cm. 
Owing to the arrangement of a cross-member at 
z= 1/2, the load cannot here produce a_ twisting 
moment ; naturally this also applies for the positions 
z=0 and z=/ where the transverse frames are 
fixed to the suspenders. Stressed for torsion, the 
principal girder has therefore a span of //2 = 282/2 = 
141 cm. or half the span for bending. This raises the 
problem of discovering the most unfavourable position 
of the load. This is done by calculating the stresses 


ADS orNNSO orh FO orooo 


a 


+ 236-2 
—220-7 


Max. tension 
Max. 
compression 


NO or one — i) orooe 


_- Oo coorrS 


aR I%8 


o 
om 


So 


at several cross sections for several positions of the 
load and choosing, by inspection, that position giving 
the highest combined stress due to torsion and bending. 


Calculation of Stresses Due to Bending 


This is done in the normal way taking account of 
the fact that at z = 1/2 the product of inertia of the 
principal girders is zero. Again the stresses at several 
cross-sections are determined for several load positions. 


Combination of Stresses and Most Unfavourable Load 

Position 

The stresses according to the calculations just 
mentioned are shown in Table 1. According to this 
table the most unfavourable load position lies at 
z = 31/8 and not at //2, as does also the cross-section 
with the highest stresses. Of course an intermediate 
load position could also be investigated, say at 
z = 7/1/16, but there is no reason to expect that this 
would give appreciably higher maximum stresses. 
Since the existing stresses are relatively low in any 
case, this work can be omitted. _ 

It is of interest to note from Table 1 that at certain 
cross-sectional points the normal stresses due to flange 
bending are even higher than the ordinary bending 
stresses; the calculation for torsion can often be, 
as in this case, an important one. 


2.3. Calculation of the Joints 


The joints in the principal girders are not dimensioned 
for the actual existing forces and moments, but for 
those which would exist were the material stressed 
to its proof stress. This method ensures that the 
rigidity of the joints is roughly equivalent to that of 
the principal girders. It also accounts for the large 
number of bolts in the joint (Fig. 6). 
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Inside view of the 
stiffening girder joint 


Fig. 6.—Schwand Bridge : 


Cross Frames 

The calculations for torsion and bending give the 
loads and moments acting on the cross frames. The 
stresses in the latter are calculated in the normal way 
while the joints are again dimensioned on a proof 
stress basis. 


Horizontal Bracing between Girders 


The horizontal bracing is calculated for load 
conditions which can occur during transport and 
erection only, its secondary function in the complete 
bridge as wind bracing was not checked by calculation. 
Adequate wind bracing is in any case provided by 
the wooden decking. 


Deck Covering 

The thickness of the planks is 6 cm. This is mote 
than sufficient for the loads and so allows for wear 
and deterioration. 


24 Calculation of Overall Effect of Loadings 


The stresses and deflections due to the overall 
effect of the loadings are calculated according to the 
simple theory of suspension bridges due to Sir Alfred 
Pugsley which appeared in THE STRUCTURAL ENGINEER 
for March 1953 (3). It is therefore not necessary to 
detail the calculation, but of interest to recall that 
this theory analogizes the stiffening beam of a 
suspension bridge to a beam on an elastic foundation 
and shows that although the stiffness characteristics 
of the cable are different from those assumed for an 
elastic foundation an average value from the cable 
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nevertheless produces a sufficiently good answer for 
all practical purposes. An advantage of this method 


4EI 
where kis the stiffness of the foundation) exceeds 
the value of x the length of the beam ceases to influence 
the stresses and deflections of the loaded portion - 
the beam may therefore be considered infinitely long 
This greatly simplifies the formulae used and shortens 
the calculation. 

An interesting feature of the results is that while 
on normal girder bridges the maximum bending 
stresses are produced by a load over the entire span, 
the maximum here occurs under a partial load placed 
at the end of the span as will be seen from Table 2. 

Table 2 shows the summation of stresses due to the 
local and overall effects of the various loadings. The 
stress figures for a uniformly distributed load of 
3-0kg./cm. over the entire span have been omitted 
since they are less than those which occur under the 
partial loadings. The deflection under this load 
(which represents a file of cattle) is however greater— 
33-7 cm.—and is the only loading causing a net sag 
on the bridge. 


Adjustment of Camber 


The maximum stresses occur at point C (Fig. 2) on 
the cross section and are as follows : 

Under dead load only + 520 kg./cm?. tension 

Under partial load at 

end of span — 711 kg./cm2. compression 

These can be equalised by adjusting the camber to 
35-3cm. The initial estimate of 30cm. is therefore 
fairly close. Under this new camber the stresses 
become + 616 kg./cm?. 


is that when a readily evaluated parameter (= aes 


2.5 Safety Factors 


The material used is 57S!/4H, equivalent to NS41/4H 
with a typical 0-2 per cent proof stress as follows : 
For tension 1900 kg./cm?. 
For compression 0-9 x 1,900 = 1,710 kg./cm?. 
The safety factors are therefore : 
For tension 1,900/616 = 3-08 
For compression 1,710/616 = 2-77 
When, as in this case, the calculation is carried out in 
great detail it is normal to employ factors of 2-25 for 
tension and 2-0 for compression, based on the 
guaranteed proof stress. The above factors are appro- 
priately higher, being based on typical properties, 
and are sufficient to eliminate the possibility of 
fatigue failure. 


2.6 Buckling 


Local buckling of the lower flange of the girders is 
prevented by the decking while the upper flange is 
adequately stiffened by the lip. Check calculations 
were made in the normal way. Lateral buckling of 
the beams was also checked and found to be un- 
important as a large factor of safety exists. 


2.7. Cables, Suspenders and Beam Supports 


The loads in the cables and suspenders and the 
maximum reactions at the supports are all found, 
from the simple theory of suspension bridges, to 
produce only low stresses in the material provided. 
This is a result of the fact that these items either 
existed already or were designed to their practical 
requirements. 
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TABLE 2 
SUMMATION OF STRESSES DUE TO TORSION AND BENDING 


Maximum stresses, kg/cm*, at point of cross-section : 


Deflection 


Loading Condition 
A 


(cm) 


Concentrated load P =-1,000 kg. 
from 30 cm. camber + 220 
from P overall effect — 249 
local effect — 150 
from dead load, local effect —:16 


Total — 195 


Partial distributed load 
p = 3-0 kg./cm. at mid-span 
from 30 cm. camber, 
from p overall effect 
local effect 
from dead load, local effect 


Total 


Partial distribution load 
p = 3:0 kg./cm. at end of span 
from 30 cm. camber 
from p overall effect 
local effect 
from dead load, local effect 


Total 


Dead load only 
from 30 cm. camber 
from dead load, local effect 


Total 


2.8 Flexural Vibrations 

As a tailpiece to his elastic foundations analogy 
theory Pugsley shows that it can be made to produce 
expressions of the same form as those derived by 
Steinman for the flexural vibrations of suspension 
bridges. A simple and satisfactory check on the 
bridge is therefore afforded by measuring the frequency 
of its flexural vibrations, since these can easily be 
studied on the finished structure. 

Using Steinman’s formula the natural frequency is 

fm AN el Pf Torin BR 

= 981 cm./sec?. 
= cable dip = 190 cm. 
= 24 EI xd/wl4 
= effective dead load of 

bridge = 1-041 kg./cm. 
700,000 kg./cm?. 

Ix = 10727 -4 cm?4. 
1 = 3394 cm. 

Values of the constants A and B are given in Table 3 
which gives also the resulting values of f for the first 
three modes of vibration. 


where 


8 Dag 


by 
I 


Table 3 


The first mode vibrations observed on the finished 
Schwand bridge have a frequency of 1-6 to 1-7 per 
second. Agreement between calculation and observa- 
tion is therefore very good. 


3. FABRICATION OF THE STIFFENING GIRDER 


The stiffening girder was made by the firm Gebrijder 
Tuchschmid A.G. Frauenfeld. No account will be 
given of the fabrication as this was not the concern 
of the authors of this article, save to say that normal 
methods were used, that the welding was by argon 
tungsten arc and all the work was of high quality. 

The five sections of the two stiffening girders were 
delivered on site in December 1957. 


4. ERECTION 


The method of erection of the two bridges was 
varied to suit local conditions. The work was observed 
by representatives of Aluminium Laboratories Limited, 
Geneva and assistance given as required. 


The Schwand Bridge 

The three sections forming the Schwand_ bridge 
had to be unloaded 500 m. away from the bridge site. 
To keep the weight of a section as low as possible 
(220 kg.), the decking had not yet been applied. The 
footpath leading to the bridge site could not be used, 
and the sections had to be moved across country up 
to the Gross Schlieren river where they were carried 
on a ropeway, used for moving hay, across the river 
and further uphill. The elements were carried by 
hand for the last 200 m. 

The wooden superstructure was dismantled to a 
length of one-third from the side of the bridge where 
the sections arrived and the three log beams composing 
the ‘stiffening girder’ were cut by sawing at this 
point and removed. Transomes were fixed to the 
existing suspenders, some planks were laid over these 
transomes and the first bridge section was then placed 
on top of them. Since the distance between the posts 
which support the cables is less than 135 cm., this 
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Fig. 7.Schwand Bridge : Adjustment of the camber using an auxiliary rope 


section had to be carried sideways and could be placed 
in the normal position only after passing the posts. 
As soon as the first section was provisionally suspended 
on its own suspenders, a temporary decking was laid 
in position. Traffic on the bridge was interrupted for 
only half an hour. 

A similar method was used for installing the second 
section. The middle third of the wooden superstructure 
was removed, and the second section was moved over 
the already installed section of the new stiffening 
girder and connected to the new suspenders. The 
procedure was repeated for the third section. 

At this stage the suspension cables had assumed 
arbitrary positions with some suspenders taking too 
much and others taking no load at all. In order to 
correct the positions of the cables a hemp rope was 
hung over the posts and served as a guide to the correct 
catenary shape. The three sections were then bolted 
to each other, the height of the supports of the stiffening 
girder was fixed by wood blocks, and the nuts on the 
suspenders were tightened so that the cables and the 
hemp rope assumed a parallel position. The nuts 
were adjusted and the position of the hemp rope was 
corrected until the desired camber at mid-bridge was 
achieved approximately (Fig. 7). The bearings were 
then set in concrete and, to suit the prevailing temp- 
erature of 0°C, were so placed that the links were 
inclined by about half a centimeter towards mid-span. 
Final camber adjustment was then made and the 
decking and handrail were installed. 

The bridge was opened to traffic without any further 
load test. 

The Grunder Bridge 

It was possible to unload the two sections of the 
Grunder bridge directly at the site. Erection was 
carried out as follows : 

After the completion of the designs, the local 
authorities decided to increase the clearance of the 
bridge above water level by one meter. As a result, 
the posts supporting the cables had to be lengthened 
by 75cm. and the height of the concrete ramps 
increased by 75cm. This work was still in progress at 
the time when the installation of the bridge was 
started ; the cables were therefore not yet tensioned. 


The old nailed plank beams were supported by four 
frames placed in the river bed and sawn off near the 
end of the span. The two sections of the new stiffening 
girder were placed on the supports and bolted up, 
and the deck covering and the handrail were fixed. 
Next, the suspenders were fixed and one of the slack 
cables was tightened with the aid_ of winding 
tackle until it showed the required sag. _ The 
end of the tension cable was then anchored and the 
same operation repeated for the other cable. The 
bridge bearings were then positioned and concreted, 
the final camber of the stiffening girder effected by 
adjusting the nuts at the suspenders, and the bridge 
was opened for traffic. 

The critical period when the stiffening girder was 
supported solely by the four frames in the river bed 
and thus could be endangered by rising of the water 
level lasted under an hour. 


5. CONCLUSIONS 


The bridges can carry the specified load of 1,000 kg. 
with a generous safety factor, and have been shown 
to carry safely the more severe loading of a partial 
distributed load of 3-0 kg./cm. in its most unfavourable 
position. They can in fact take any string of cattle 
and are therefore an improvement on the old bridges. 
Perhaps their most noteworthy feature is their extreme 
simplicity of construction which was made possible 
by the corrosion resistant properties of the material 
in permitting thin sheet to be used. 
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Discussion 
The Council would be glad to consider the publication of 
correspondence in connection with the above paper. Commu- 
nications on this subject intended for publication should be 
forwarded to reach the Institution by January 31st, 1961. 
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Institution Notices and Proceedings 


FORTHCOMING MEETINGS 


The following meetings will be held at 11, Upper 
Belgrave Street, London, S.W.1. 


Thursday, 10th November, 1960 
Ordinary Meeting, 6 p.m. when Messrs. W. T. Brooks, 
T. Burnett-Stuart (Graduate), and G. B. Godfrey, 
A.M.1.Struct.E., A.M.I.C.E., A.M.I.Mun.E., will read 
a paper entitled “ The 16-in. E.R.W. Tube Plant, 
Shotton.” 
Thursday, 24th November, 1960 
Ordinary General Meeting at 5 p.m. for the election 
of members. 


Thursday, 8th December, 1960 


Ordinary Meeting at 6p.m., when Mr. C. A. C. 
Davies, M.I.C.E., will read a paper on “ The Structural 
Engineer in the Coal Industry.” 


Thursday, 15th December, 1960 
Ordinary General Meeting at 5 p.m. for the election 
of members. 


Thursday, 12th January, 1961 
Ordinary Meeting at 6 p.m., when Messrs. A. Short, 
M.Sc., J.P., M.I.Struct.E., and W. Kinniburgh, 
F.R.I.C. will give a paper entitled “‘ The Structural 
Use of Aerated Concrete.”’ 


Thursday, 26th January, 1961 

Ordinary General Meeting for the election of 
members 5.55 p.m. followed by an Ordinary Meeting 
at 6 p.m. when Messrs. P. B. Edwards, A.M.I.Struct.E., 
and R. B. Rigg will read a paper on “‘ The Design and 
Construction of Extensions to British European 
Airways Engineering Base at London Airport.” 

Members wishing to bring guests to the Ordinary 
Meetings announced above are requested to apply 
to the Secretary for tickets of admission. 


CANCELLATION OF MEETING 


It is regretted that owing to unforeseen circum- 
stances it has been necessary to cancel the Ordinary 
Meeting arranged for the 15th December, 1960. 


APPOINTMENT OF SECRETARY 


Applications are invited for the position of Secretary 
of the Institution of Structural Engineers from men 
between the ages of 35 and 50. Applicants, who 
must be British, should possess a University degree, 
preferably with honours, or be a corporate member 
of a chartered engineering Institution, or have other 
suitable professional or service qualifications, and 
must have wide administrative experience. 

Commencing salary will be {3,000 per annum; 
there is a contributory superannuation scheme. 

The successful applicant will be required to take 
over from the retiring Secretary on the Ist October, 
1961. 

Further particulars may be obtained on application 
to The Institution of Structural Engineers, 11, Upper 
Belgrave Street, London, S.W.1, the envelope to be 
marked ‘‘ Appointment of Secretary.”’ 

The closing date for the submission of the detailed 
applications will be 30th November, 1960. 


EXAMINATIONS, JULY, 1960 
HOME AND OVERSEAS CENTRES 
Pass List 


The Examinations of the Institution were held in 
July, 1960, at the usual centres in the United Kingdom 
and overseas at : Accra, Aligarh, Auckland, Barbados, 
Beirut, Bloemfontein, Bombay, Brisbane, Bulawayo, 
Calcutta, Cape Town, Colombo, Cooma, Dar-es-Salaam, 
Denver, Dunedin, Durban, East London (South 
Africa), Edmonton, Gwelo, Hong Kong, Jesselton, 
Johannesburg, Kampala, Kingston (Jamaica), Kuala 
Lumpur, Lahore, Lusaka, Madras, Melbourne, Montreal, 
Multan, Nairobi, New York, Ottawa, Rangoon, St. Louis, 
Salisbury (Southern Rhodesia), Singapore, Sydney, 
Toronto, Trinidad, Vancouver, Wellington (New 
Zealand), Windhoek (South Africa), Windsor (Ontario), 
Winnipeg, Wisconsin. 

One hundred and seventy-nine candidates took the 
Graduateship Examination (112 at home and 67 
overseas), and 817 took the Associate-Membership 
Examination (641 at home and 176 overseas). Of these, 
63 passed the Graduateship Examination (38 at 
home and 25 overseas) and 118 passed the Associate- 
Membership Examination (97 at home and 21 overseas). 

The names of the successful candidates are :— 


Graduateship Examination 
AGRAWAL, Ramesh Chandra 
AYANLAJA, Thomas Omodele Modupe 
BAINES, Roy Taylor 
BAMFIELD, Eric Michael 
BosE, Shib Nath 
BRANIGAN, Cyril Albert 
Brown, Roy Charles 
BuTLer, Alyson Edward 
CHADWICK, Raymond Joseph 
CHANDLER, Ivor Stanley 
CLEWORTH, Graham 
Davi, Prabhakar Laxmanrao 
Davipson, Peter 
DopuiA, Sobhagchand Lalji 
EGan, Charles Henry Joseph Anthony 
Erasmus, Jan Hendrik 
FEARNLEY, John 
FITzPATRICK, John Anthony 
GOPALAKRISHNAN, Narayanan 
GOULD, Charles James 
Harpy, Bernard James 
Hooveson, William 
JouNson, James Charles 
JoNnEsS, William Leslie 
KIELy, Patrick Denis 
Kwonc Tak CHEONG 
MAGUIRE, Robert 
Mak SECK HONG 
MARKLAND, Frederick George 
Marriott, Kenneth 
Misra, Ashok Kumar 
Mopy, Anilkumar Ochhavlal 
Nanpy, Profulla Kumar 
Nasim, Syed Mohammed 
O’ HANLON, Terence Patrick 
OLIVER, Brian Vernon 
Pace, David George 
PATEL, Harikrishna Ishwarbhai 
PaTeEL, Shankarbhai Sendhabhai 
PatKar, Bhalchandra Gajanan 
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PERINI, Flavio 

Porter, Michael John 

PowELL, Malcolm Maurice 
Purouit, Brij Kishore 
QureEsHI, M. Mahmood-ur-Rashid 
RIsHARD, Izzudheen Mohamed 
Roserts, Charles Albert 
SELKIRK, Arthur Thomas 
SHENOLIKAR, Gurunath Madhav 
SHETYE, Gajanan Anant 

Sin ToH CHENG 

SxILToN, David Alan 

SmitH, Dennis Arthur 
STEWART, Iain Thomas 

Stocks, Keith Bernard 
Strypom, Charles Johannes 
Tak RAm SINGH 

Trezies, John Raymond 

Vaz, Jerome Edwin 

VipaL, Selwyn Francis Fitzpatrick 
Watson, Nigel Anthony 
Winpsor, Keith Charles 

Wonc PAK LAM 


Associate-Membership Examination 


Atsop, David John Andrew 
BakeER, Peter John 
BARCZYNSKI, Miroslaw 
BARNARD, John Desmond Nice 
BarrRETT, Brian Albert 
Bates, Peter John 

BELL, Thomas John 
BreLous, Jaroslaw Wiktor 
Bivi1, Abbas Tayebji 
BLAIN, Derek Peers 
BLAKE, Ronald James 
BRADLEY, John 

BRINDLEY, John Hall 
Brown, Donald Robert 
BuRBAGE, Roy Saunt 
ButTLer, Brynmor 
Cannon, John Charles 
Carcas, Ronald Stanley 
CuMIEL, Kazimierz Otton 
CLAXTON, Brian Hugh 
Cooper, Harold Kenneth 
Cortett, Derek Henry 
CuFFE, Terence Neil 

Day, Thomas Michael 
Drives, Edward Lawrence 
DrewetTt, George Iain Hay 
DurRRANT, Leslie Dennis 
Epwarps, Paul Harper Dickinson 
Everett, Richard William 
FaGANn, John George 
Foutcer, Francis Charles Christopher 
FRASER, John Scott 
FupceE, Peter Herbert 
GARNER, Graham 

Guaus, Mian Ghulam 
GILL, John David 
GOLINSKI, Jerzy 

Gotttns, Donald Edwin 
Gray, Gordon Maxwell 
GRIFFIN, Ernest John 
Harris, Colin Frederick 
Hay, Basil 

HENFREY, Douglas 
Hitson, Barry Oliver 
Hocken, Alan 

HoLpEN, Terence Lancelot 


HOLLAND, Philip Garth 
HOoLianpD, Robert 
HovucutTon, Stanley 
Howarp, Douglas John 
Hurst, Bertram Lawrence 
INGRAM, Leonard Victor Walter 
JENKINS, Eric Graely 
Jenkins, David Ernest 
Jounson, John Richard 
Jounson, Peter Frederick 
Jones, Ian 

Jones, Roy 

Jupp, Henry Courtenay 
Kanoo, Abdul Latif 

KNEE, Dawson William 
LANGFORD, Joseph Kenneth 
LauroiA, Pramod Krishnan 
Lawson, Francis Noel 

LEE, David John 
McDona.p, John 

Makin, Douglas William 
MANTHE, Peter Eric 
Martey, Stanley James 
Mattruews, Douglas Thomas 
Maynarp, Arthur Leshe 
MineEtTT, Peter Burne 

Moon, Michael Roy 
MuxnHopapuyAy, Amaresh 
Nanp1, Himotpal 

Nasmitu, John Struan Irving 
NeEwsTEAD, William Ronald 
Parvok, Frederick James 
Parsons, Arthur Robert 
Patet, Kantibhai Varadhbhai 
Puitiies, Lionel 

PLUMMER, Ivor William 
PoLLarD, Eustace Hughes Warren 
Povey, Anthony Thomas 
PuDDEPHATT, George Ernest 
ReppIn, Peter John 

Root, Alan James 

Roy, Amal Chandra 
SCHALLER, Brian George Allan 
Scott-WHITE, Raymond 
SELKIRK, Arthur Thomas 
SHEFFIELD, Peter 

SILLETT, Donald Frank 
Sack, John Hartley 

Situ, Bryan Stafford 
SoweERBy, Paul Leon 
SpLILER, Robert Michael 
Spruce, Alan Hugh 
STAFFORD, Alex James 
STEDMAN, Michael John 
Sruart, Peter Leslie 
Sutton, Noel William 
Tynan, Derek Francis 
Upton, David John 

VAN BLANKENSTEIN, Louis 
VAUGHAN, Colin 

Watsu, Malachy 

Warp, Charles Henry 
Warxrns, Gerald Richard 
WEsB, Jan Robin 

Weston, John 

Wuite, Terence Clive 
Witcox, Clive Ernest 
WitiiAMs, Barrie Charles 
Wituiams, John Hugh Hammerton 
WiIrTsHirE, Dennis Edward 
WINKLER, Felix Gershon 
Youne, Richard Charles 
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EXAMINATIONS, JANUARY, 1961 


The Examinations of the Institution will next be 
held in the United Kingdom and overseas on the 
10th and 11th January, 1961 (Graduateship) and the 
12th and 13th January, 1961 (Associate-Membership). 


DRURY MEDAL AWARD—1961 

The alternative subjects for this the eighth Competi- 

tion, are a pipe-bridge and a petrol service station. 

Graduates and Students of the Institution not 

over 27 years of age are invited to apply for full 
details to the Secretary, envelope to be marked in 
the top left-hand corner ‘ Drury Medal Award.’ 

The closing date for the competition is October Ist, 

1961 

The general conditions of the competition are as 

follows : 

(a) The competition shall be for Graduates and 
Students of not more than 27 years of age. 

(b) The subjects of the competition will be designs 
of a structural character, that is to say, involving 
structural design rather than planning. 

(c) The subjects of design and the conditions shall 
be prepared and issued biennially. 

(d) A Jury shall be appointed to examine the work 
submitted and to interview candidates if found 
necessary. 

(e) In order to ensure that the design submitted is 
the unaided work of the competitor, the drawings, 
calculations, etc., submitted shall be endorsed 
by the candidate: “I declare that the work 
I hereby submit is my own unaided work.” 
The declaration shall be signed by the competitor, 
and be either countersigned by a corporate 
member, or be certified as made before a Justice 
of the Peace, or a Commissioner for Oaths. 


SESSIONAL PROGRAMME 


The Literature Committee have under consideration 
the selection of papers for inclusion in the Sessional 
Programme for 1961-2. Members who may wish to offer 
papers during the coming Session are invited to 
communicate with the Secretary. 


Branch Notices 
LANCASHIRE AND CHESHIRE BRANCH 
The following meetings have been arranged : 
Tuesday, 1st November, 1960 

Joint Meeting with the Institution of Civil Engineers. 

““Some Recent Research on Steel Framed Structures”’ 
by Mr. J. G. Nutt, ips. Php: 

At the Engineers Club, Albert Square, Manchester. 
Commencing at 6.30p.m. with refreshments from 
5.30 p.m. 

Wednesday, 9th November, 1960 

Joint Meeting with the Manchester Society of 
Architects and the Reinforced Concrete Association. 

“ Multi-Storey Car Parks ” by Mr. E. N. Underwood, 
B.Sc.(Eng.), M.I.Struct.E., M.I.C.E. (Vice-President). 


Thursday, 8th December, 1960 


“ The Runcorn/Widnes Bridge Project,” by Mr. J. K. 
Anderson, M.A., M.I.C.E. 


Tuesday, 17th January, 1961 


“Vibration Problems in Relation to Foundation 
design and Constiuction”” by Mr. J. H. A. Crockett, 
B.Sc., A.M.1.Struct.E., A.M.I.C.E. 


The Structural Engineer 


Except where otherwise stated the above meetings 
will be held at the College of Science and Technology, 
Manchester, commencing at 6.30 p.m. Light refresh- 
ments from 5.45 p.m. 


MERSEYSIDE PANEL 
The following meetings have been arranged : 


Thursday, 3rd November, 1960 

“ Foundations with Particular Reference to Piling,” 
by Mr. F. R. Bullen}| B.Sc(Eng)) evi stracts ie 
M.I.C.E. (Vice-President). 

At Liverpool University in the New Civil Engineering 
Building Brownlow Hill. 

Wednesday, 30th November, 1960 

“Some Unusual Aluminium Struciures,”’ by Mr. W. 
Hamilton, A.M.I.C.E. 

At the College of 
Liverpool. 


Building, Clarence Street, 
Monday, 23rd January, 1961 

“ Prestressed Concrete and C.P. 115,” by Mr. A. J. 
Harris; B.Sc, MGIB, M:Cons Bs 

At Liverpool University in the New Civil Engineering 
Building, Brownlow Hill. 

All meetings will commence at 6.30 p.m. and will 
be preceded by light refreshments from 5.30 p.m. 
Joint Hon. Secretaries: Wm. S. Watts, M.I.Struct.E., 
A.M.I.C.E., 11, Newchurch Lane, Culcheth, Nr. 
Warrington, Lancs. and M. D. Woods, A.M.1.Struct.E., 
8, Dennison Road, Cheadle Hulme, Cheshire. 


MIDLAND COUNTIES BRANCH 
The following meetings have been arranged : 


Friday, 25th November, 1960 
“The Architect and the Developer,” by Mr Vi 
Seymour Harris, M.I.Struct.E., F.R.I.B.A., A.M.I.C.E., 
Joint meeting with the Birmingham and Five Counties 
Architectural Association. 


Wednesday, 7th December, 1960 

“ Concepts of Structural Safety,’ by Professor R. C. 
Coates, Ph.D., B.Sc., M.I.C.E., Professor of Civil 
Engineering, Nottingham University. Joint Meeting 
with the East Midlands Local Association of the 
Institution of Civil Engineers. 

At the East Midlands Electricity Board Showrooms, 
Irongate, Derby, at 6.15p.m. Tea will be served 
from 5.45 p.m. 


Friday, 27th January, 1961 

“The Structural Engineer in the Field of Atomic 
Energy,” by Mr. T. C. Waters, M.I.Struct.E. (Member 
of Council), Chief Structural Engineer, United Kingdom 
Atomic Energy Authority, Warrington. Joint Meeting 
with the Institute of Welding, Birmingham Branch. 

Unless otherwise stated all meetings will be held 
at the Byng Kenrick Suite, College of Advanced 
Technology, Gosta Green, Birmingham, 6, at 6.30 p.m. 
Tea will be served from 5.45 p.m. 
Hon. Secretary: S. M. Cooper, A.M.L.Struct.E., 
‘Applegarth,’ Hyperion Road, Stourton, Nr. Stour- 
bridge, Worcestershire. 


GRADUATES’ AND STUDENTS’ SECTION 
Friday, 4th November, 1960 
“ Design and Construction of the Volta Bridge,” 
by Mr. C. R. Blackwell, of Freeman, Fox & Partners. 
Wednesday, 9th November, 1960 : 2 
“Precast Concrete Frame Construction,’ by Mr. 
Bryan E. Griffin, A.M.I.Struct.E., of Concrete Limited. 


At the Electricity Demonstration Hall, Irongate, — 


Derby, at 6.15 p.m. preceded by tea at 5.30 p.m. 
oat laa 


’ 
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Friday, 2nd December, 1960 
“« Structural Engineering in the U.S.A.,”’ by Mr. J. W. 
HOricyam >. oCome Sime SelM A. MI Struct... 
recently lecturer at the University of Texas. This 
meeting will be of general interest, and will be open 
to wives and friends. 


Friday, 6th January, 1961 

“Precast Concrete Frame Construction,” by Mr. 

Bryan E. Griffin, A.M.I.Struct.E., of Concrete Limited. 
Friday, 20th January, 1961 

Fourth Annual Buffet Dance, at the Station Hotel, 
Dudley. 

Unless otherwise stated, all meetings will be held 
at the Engineering Centre, Stephenson Place, Birming- 
ham, and will start at 6.30 p.m. Tea will be served 
from 6 p.m. 

Hon. Secretary: H. T. Dodd, Shepherd’s Cottage, 
Grove Lane, Wishaw, Sutton Coldfield, Warwickshire. 


NORTHERN COUNTIES BRANCH 
The following meetings have been arranged :— 


Tuesday, 1st November, 1960 
At Middlesbrough. ‘‘ Lightweight Fire Protection 
and the Structural Engineer’’ by Mr. A. R. Mackay, 
A.M.1.Struct.E. 


Wednesday, 2nd November, 1960 
The above paper will be repeated at the Neville 
Hall, Newcastle. 


Tuesday, 6th December, 1960 
At the City Hall, Newcastle, 7 p.m. Joint Manage- 
ment Committee Meeting. ‘‘ Man and Moloch” by 
Mr. J. R. T. Gibson Jarvie, of the United Dominions 
Trust. 
Tuesday, 6th December, 1960 
At Middlesbrough. ‘‘ Clifton Bridge, Nottingham ” 
by Messrs. J. C. Adamson, BSc pee MeliGse., 
A.M.I.Mun.E., and <A. Goldstein, B.Sc.(Eng.), 
A.M.1.Struct.E., A.M.1.C.E. 


Wednesday, 7th December, 1960 
The above paper will be repeated at the Neville 
Hall, Newcastle. 


Tuesday, 3rd January, 1961 
At Middlesbrough. Students’ and Graduates’ 
Meeting. ‘‘ Design of Welded Plate Girders” by 
Mr. O. A. Kerensky, B.Sc., M.I.Struct.E., M.1.C.E. 


Wednesday, 4th January, 1961 

At Newcastle. Joint Meeting with the Northern 
Architectural Association. ‘‘ Value for Money in 
Building” by Mr. E. S. Benson, M.B.E., M.A., 
PeRe IBA 

Unless otherwise stated, meetings in Newcastle 
will be held at the Neville Hall and those in Middles- 
brough at the Cleveland Scientific and Technical 
Institution, and will commence at 6.30 p.m., preceded 
by a buffet tea at 6 p.m. 
Hon. Secretary: P. D. Newton, B.Sc.(Eng.), 
M.I.Struct.E., A.M.I.C.E., Messrs. S. Cussons and 
Partners, 112, Borough Road, Middlesbrough. 


NORTHERN IRELAND BRANCH 
The following meetings have been arranged :- 


Tuesday, 1st, November, 1960 
“Design and Construction of a Factory, by Mr. 
Harold Cunningham, B.Sc., A.M.I.C.E. 


Tuesday, 6th December, 1960 
“Tift Slab Construction” by Mr. F. R. Benson. 
- Joint Meeting with the Northern Ireland Association 
of the Institution of Civil Engineers. 
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Tuesday, 3rd January, 1961 

To be announced. 

Meetings will be held at the Civil Engineering 
Department, David Keir Building, Queen’s University, 
Belfast at 6.30 p.m. unless otherwise notified. Tea 
will be served from 5.45 to 6.30 p.m. 

Hon. Secretary: L. Clements, A.M.I.Struct.E., 
A.M.I.C.E., A.M.I.Mun.E., 3, Kingswood Park, Cherry- 
valley, Belfast, 5. ; 


SCOTTISH BRANCH 
; Tuesday, 8th November, 1960 
Meeting at Edinburgh.—See Edinburgh Section. 
Tuesday, 15th November, 1960 
Joint Meeting with the West of Scotland Branch 
of the Institute of Welding. ‘‘ Universal Beams— 
After Two Years,’ by Mr. A. W. Turner. 
Wednesday, 7th December, 1960 
Meeting at Edinburgh.—See Edinburgh Section. 
Tuesday, 13th December, 1960 
“ The Use of Timber as a Structural Medium,” by 
Jee yaap, AM. Lo oirictok.. 
Tuesday, 24th January, 1961 
“The Provisions of the Revised British Standard 
for the Use of Structural Steel in Building ’’—B.S.449/ 
1959, by Mr. Walter C. Andrews, O.B.E., M.1.Struct.E., 
M.I.C.E. (Past President). 
Wednesday, 25th January, 1961 
Meeting at Edinburgh.—See Edinburgh Section. 
Unless otherwise stated, meetings will be held at 
the Institution of Engineers and Shipbuilders, 39, 
Elmbank Crescent, Glasgow, commencing at 7 p.m. 


EDINBURGH SECTION 
Tuesday, 8th November, 1960 

Joint Meeting with the Edinburgh Architectural 
Association. “The Relationship Between Architect 
and Structural Engineer,” by Mr. W. Underwood, 
F.R.LB.A., at the Adelphi Hotel, Coburn Street, 
Edinburgh, at 6.15 p.m. 

Wednesday, 7th December, 1960 

Joint Meeting with the Edinburgh and East of 
Scotland Association of the Institution of Civil 
Engineers. ‘‘ Zambesi Hydro Electric Development 
at Kariba—First Stage” by Mr. T. A. L. Paton, 
(MG), bse Mel structs M.I.C.E., and Mr. C. I. 
Blackburn. 

At the North British Hotel, Edinburgh, 6 p.m. 

Wednesday, 25th January, 1961 

“The Provisions of the Revised British Standard 
for the Use of Structural Steel in Building—B.S.449/ 
1959” by Mr. Walter C. Andrews, O.B.E., M.I.Struct.E., 
M.I.C.E. (Past President). 

At the Heriot-Watt College, Edinburgh, 6.30 p.m. 
Hon. Secretary: W. Shearer Smith, M.I.Struct.E., 
A.M.LC.E., c/o The Royal College of Science and 
Technology, George Street, Glasgow, Cathe 


SOUTHERN BRANCH 
Friday, 4th November, 1960 
The Inaugural meeting of the Branch will be held 

at Southampton. The Chairman of the new Branch 
is Mr. J. J. Leeming, B.Sc., M.I.Struct.E., M.I.C.E. 
Hon. Secretary: A. P. K. Tate, B.Sc., A.M.I.Struct.E., 
Department of Civil Engineering, the University, 
Southampton. 


SOUTH-WESTERN COUNTIES SECTION 


Hon. Secretary: C. J. Woodrow, J.P., “ Elstow,” 
Hartley Park Villas, Mannamead, Plymouth, Devon. 
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WALES AND MONMOUTHSHIRE BRANCH 

The following meetings have been arranged : 

Wednesday, 2nd November, 1960 

Chairman’s Address, by OD. Manolopoulos, 
M.I.Struct.E., at Swansea. 

Thursday, 10th November, 1960 

Joint Meeting with the Institution of Civil Engineers. 
“ Engineering Education in the U.S.A.,” by Professor 
8; Neal, MoAC; Ph.Ds ACME Cheat Candis 

Tuesday, 22nd November, 1960 
The Chairman’s Address will be repeated at Cardiff. 
Tuesday, 6th December, 1960 

Joint Meeting with the South Wales Institute of 
Architects, Western Branch. “ Brazil, Venezuela and 
Mexico,”’ by Mr. Alex J. Gordon, Dip.Arch., A.R.I.B.A. 
at Swansea. ; 

Meetings will commence at 6.30 pm. Those at Cardiff 
will be held at the South Wales Institute of Engineers 
and those at Swansea at the Mackworth Hotel. 

Hon. Secretary: W. D. Hollyman, A.M.1.Struct.E., 
41, Greenfield Avenue, Dinas Powis, Glamorgan. 


WESTERN COUNTIES BRANCH 

The following meetings have been arranged : 

Thursday, 17th November, 1960 

Mr. F. C. Greenfield, A.Am.Soc.E., ANON Gal oe. 
A.M.I.W.E., will present a paper entitled ‘‘ The Trend 
in Engineering Works of Steel, Reinforced and 
Prestressed Concrete—Some Continental Impressions.” 

Friday, 2nd December, 1960 

“ The Characteristics of Friction Grip Bolt Joints,” 
by Dr. M. S. G. Cullimore. 

All meetings will be held in the small lecture theatre 
of the University Engineering Laboratories, University 
Walk, Bristol, 8, at 6 p.m., preceded by tea at 5.30 p.m. 

Friday, 6th January, 1961 

Joint Meeting with the Reinforced Concrete Asso- 
ciation. “ Lift-Slab Design and Construction,” by 
Mr. F. R. Benson, B.Se.(Eng.), A.M.I.C.E. 

Hon. Secretary : A.C. Hughes, M.Eng., A.M.I.Struct.E., 
A.M.I.C.E., 21, Great Brockeridge, Bristol, 9. 


THE YORKSHIRE BRANCH 
The following meetings have been arranged : 
Wednesday, 16th November, 1960 
At Leeds. Joint meeting with the West Yorkshire 
Society of Architects and the Yorkshire and Lincoln. 
shire Branch of the Institution of Highway Engineers. 
“ Multi-Storey Car Parks,” by Mr. E. N. Underwood, 
B.Sc.(Eng.), M.I.Struct.E., M.1L.C.E. (Vice-President). 
Wednesday, 7th December, 1960 
At Sheffield. “ Recent Prestressed Concrete Work 
in North America and the Commonwealth,” b 
Mr. Donovan H. Lee, B.Sc.(Eng.), M.1StractE 
M.I.C.E., M.I.Mech.E. (Hon. Curator). 
Wednesday, 14th December, 1960 
ane ee Use of the Electronic Computer 
in ructura ngineering,”’ by Dr. eae 
M.1.Struct.E., AMICE. : peer 
Wednesday, 18th January, 1961 
At Leeds. “ Research for the Concrete Industry,” 
by Dr. A. R, Collins, M.B.E., M..Struct.E., MLO 
(Member of Council). oe 
Meetings at Leeds will be held at the 
Hotel, King Street, and those in Sheffield: at one 
Royal Victoria Hotel, unless otherwise stated, Meetings 
will commence at 6.30 p-m., preceded by a buffet 
tea at 6.15 p.m. 
Hon. Secretary: W. B. Stock, A.M.I.Struct.E., 34 
Hobart Road, Dewsbury, Yorks. ; : 
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UNION OF SOUTH AFRICA BRANCH 

Hon. Secretary: E. B. Kretzchmar, A.M.I.Struct.E., 
P.O. Box 3306, Johannesburg, South Africa. 

Natal Section Hon. Secretary : C.es Pantone 
A.M.1.Struct.E., A.M.I.C.E., c/o Dorman Long (Africa) 
Ltd., P.O. Box 932, Durban. 

Cape Section Hon. Secretary : R. F. Norris, 
A.M.I.Struct.E., African Guarantee Building, 8, St. 
George’s Street, Cape Town. 


EAST AFRICAN SECTION 
Hon. Secretary: K. C. Davey, A.M.1.Struct.E., 
P.O. Box 30079, Nairobi, Kenya. 


SINGAPORE AND FEDERATION 
OF MALAYA SECTION 
Hon. Secretary : W.N. Cursiter, B.Sc., A.M.I.Struct.E., 
A.M.I.C.E., c/o Redpath, Brown & Co. Ltd., P.O. 
Box 648, Singapore. 


NIGERIAN SECTION 
Hon. Secretary: A. Brimer, A.M.1.Struct.E., Brimer, 
Andrews and Nachshen, Private Bag Mail 2295, 
Lagos, Nigeria. 


ADDITIONS TO THE LIBRARY 

American Welding Society Welding Handbook, 4th 
Edition, Section III, Special Processes and Cutting. 
New York and London, 1960. 

British Standards Institution Annual Report, 1959- 
1960. London, 1960. 

Building Research, 1959. Report of the Building 
Research Board with the Report of the Director 
of Building Research. London, 1960. 

The Directory of Opportunities for School Leavers. 
London, 1960. 

FRANKLIN, P. Differential Equations for Engineers, 
2nd Edition, New York, 1960. 

GRINTER, L. E. Design of Modern Steel Structures, 
2nd Edition. New York, 1960. 

Hydraulics Research, 1959. Report of the Hydraulics 
Research Board with the Report of the Director 
of Hydraulics Research. London, 1960. 

International Association for Bridge and Structural 
Engineering, Preliminary Publication of the 6th 
Congress, Stockholm, 1960, Zurich, 1960. 

JAEGER, T. Technischer Strahlenschutz I. Strahlenab- 
schirmung durch Beton. II Beseitigung radioaktiver 
Abfallstoffe, Munich, 1959. 

Kent, L. E. and Lovejoy, E. G. Examples of Structural 
Steel Design to Conform with the Requirements of 
British Standard 449 1959. London 1960. Pre- 
sented by Mr. L. E. Kent. 

PFLUGER Alf. Elementare Schalenstatik, 3rd Edition. 
Berlin/Géttingen/Heidelberg, 1960. 

PRaGER W. An Introduction to Plasticity. Massa- 
chusetts U.S.A. 1959. 

Runcorn, S. K.,/Editor, Methods and Techniques in 
Geophysics, Vol. I. New York and London, 1960. 
Sansom, R. C. Organization of Building Sites. London, 

1959. 

SWAINGER, K. The Analysis of Deformation, Vol. IV. 
Waves and Vibrations. London, 1959, Presented by 
Mr, F. D.C. Henry: 

Symposium on Nuclear Reactor Containment Buildings 
and Pressure Vessels, Royal College of Science and 
Technology. Glasgow, 1960. Preprints of Papers. 

ERRATA Z 
THE SrRucTURAL ENGINEER, August, 1960. Some Points of 

Structural Interest at Calder Hall ‘ A’ Nuclear Power Station, by 

'W. S. Watts. P ; 

Page 260, col. 1, paragraph 4 ; 

For 6:3: 1 vead 63:1 

Page 264, col. 1, paragraph 1 
For 2,400 cu. yds. vead 7,400 cu. yds. — 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a high tensile 
and bond strength; save up to 15% of the cost of plain 
rounds; require no hooks; can be supplied cut or bent 


1/ 1” 


to specifications, in sizes from 4" to 14". 


Tentor Bars are supplied by the following companies and their branch offices :— 


B.R.C. STEEL LTD, Silkmore Lane, Stafford. Stafford 444 


ws G.K.N. REINFORCEMENTS LTD, 197 Knightsbridge, 

\ é a London, SW7. KENsington 6311 

ao OF 

\ A MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, Sheffield. Rotherham 2076 
We 


STEEL, PEECH & TOZER, LTD, Branch of The United Steel Companies Ltd, 


The Ickles, Sheffield. Sheffield 41011 


Architects: Norman & Dawbarn. Civil Engineer to the BBC: M. T. Tudsbery C.B.E, 
Main Contractors: Superstructure: Higgs & Hill Ltd. 
Foundations: G. Wimpey & Co, Ltd. 


THE TENTOR BAR COMPANY LTD (Gra 


b ® I97 KNIGHTSBRIDGE * LONDON SW7 * TEL: KENSINGTON 6311 * GRAMS: TENTORED ° LONDON SW7 OOF OF COMPRA 
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PRECAST CONCRETE ENGINEERS 


, Reed 7; 
i 


DESIGN - CONSTRUCTION 


SITE PREPA RA TION The BELCON service 


ay ‘yy is designed to meet 
e ait the dual requirements 
of the industrial devel- 
oper and the Architect 
or Consulting Engineer. 
A basic range of single 
storey concrete frames is 
available up to 50 feet span. 
Other requirements can 

be met by special design. 


BELL & WEBSTER LTD 


ESSEX ROAD - HODDESDON : HERTS >» HODDESDON 4421 


CONCRETE FRAMES + MULTIPLE GARAGES » SHEDS AND SHELTERS 
FENCING - PYLONS - CABLE COVERS - WINDOW FRAMES 
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MOBILE 
LIFTING 


JIBS UP 


\ 
\ 


. 


Z) 


Rotherham 78481 
Wolverhampton 23881 
Chesterfield 4908 


Stockton 65101 
Newcastle-on-Tyne 21377 
London ViCtoria 0407 


George Cooper & Sons 
PROPRIETORS THOS. W. WARD LTD. 
EFFINGHAM NUT & BOLT WORKS 


SHEFFIELD 


Phone: 41026 Grams: COOPER 


C.7 
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lop quality & service 


Site investigations 
Bored piling & Foundations 


Materials & Structural testing 


— Terresearch service has proved its worth — . 
\ 
Terresearch specialists have a wide, pr actical experience . 
in all branches of building and civil engineering, 
and full resources for carrying out investigations and 


research and sound speedy construction. 


WE HAVE SUCCESSFULLY CARRIED OUT 
SUCH WORK FOR: 


ATOMIC AND THERMAL POWER STATIONS - AIRFIELD WORKS 
RAILWAY WORKS - BRIDGES - ROAD WORKS 
MARINE AND HYDRAULIC WORKS - MULTI-STOREY OFFICES 


AND APARTMENTS - FACTORIES, etc. 


OUR BROCHURE !IS YOURS BY REQUEST 


EB arch LIMITED 


BUILDING AND CIVIL ENGINEERING LABORATORY 
PILING AND FOUNDATION ENGINEERS & CONTRACTORS 


RUISLIP ROAD * NORTHOLT °* GREENFORD - MIDDLESEX °- Telephone: VIKing 4306 
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Architects: Leonard J, Multon & Partners, F.F.RI.B.A. Building Contractor: W. Higley & Son, Shrewsbury 
The premises of Minsterley Creameries Limited, in Shropshire, 
presented considerable problems in respect of both the site and the access thereto. 4 
This photograph illustrates the adaptability and facility of the sectional form of construction 
to the exigencies of site conditions and the restrictions of access. 


BRAITHWAITE & CO. (ENGINEERS) LIMITED 


London Office: Dorland House, Regent Street, London SW1 
Telephone: WHitehall 3993 + Telegrams: Bromkirk phone London + Telex: 23320 


BRAITHWAITE & CO. STRUCTURAL LIMITED - BRAITHWAITE FOUNDATIONS & CONSTRUCTION LIMITED 
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Working against the clock ? 


’ 
Dy) 


LES ZS 


HELIBOND Cold Worked Reinforcement offers substantial 
savings in cost when compared with mild steel. 

In technical terms, HELIBOND complies fully with British 
Standard 1144, and enables the concrete bond stress to be 
increased by 25% (C.P. 114 [1957] refers). 

Why not consult us? We shall be glad to send you full details of 
our service and delivery. We can make special arrangements for 
may well solve 
your problems 


urgent requirements. 


HELIBOND Cold Worked Reinforcement 


THE HELICAL BAR & ENGINEERING CO. LTD., 82 Victoria Street, London, S.W.1 
Telephone: ViCtoria 6838 


ALSO AT: Newcastle: Newcastle 27744 . Nottingham: Gamston 284 . Taunton: Taunton 5631 
WORKS: Harefield: Harefield 2176 . Charlton: Greenwich 2971 . Sutton-in-Ashfield: Sutton-in-Ashfield 2621 
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B 
ull vel 


by McCALLS 


FABRIC * BARS + TENTOR - BENDING == MACALEOG Ge epeslan 


McCALL & CO (SHEFFIELD) LTD. McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD - ENGLAND - P.O. BOX 4I 


Telephone; ROTHERHAM 2074 (P.B. Ex 8 lines) 


LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0229 
PORTSMOUTH: COSHAM 78702. -- ~~ MANCHESTER: BLACKFRIARS 1018 
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SEABOARD FIR PLYWOOD... 


When speed is of the essence, you can count on Canadian 
Fir Plywood. D. McMaster (Bures) Ltd. of Bures, 
Suffolk, used prefabricated box beams and wall sections 
sheathed in Douglas fir plywood to help complete on-site 


construction for Grenville College in only six days! 


Tough and split-proof, waterproof glue-bonded fir ply- 


wood provides a very high strength /weight ratio, makes 
frame buildings rigid and strong. Economical to use, 
there is a correct grade for shuttering, floor underlay 


or cabinet-making. Write for information today! 


Standard Panels 8’ x 4’ (longer and wider panels also available) 
Standard Thicknesses 14’’, 5/16”, 34", Yl’, "' and 34”. (H%"", 1, 1%” and 114’’ also available) 


N. R. M. Morison Esq., 


1-3 Regent Street, London CAVA) 2 iS en er 


Please send me a free copy of Seaboard Fir Plywood Hand- 
book (L11) describing your full selection of Douglas Fir Plywood. 


BeBe toch tane ray saree yty vasneusarrornavs-nevaerwoascnren=wer-nonieeorsserser sean osceceTT oe _ Seaboard Lumber Sales Co. Ltd., Seaboard House, Vancouver 1, Canada 


PHENOLIC BOND 


WATERPROOF 
WEATHERPROOF 


“.... BOIL TESTED 


tee aoe! 
. 
teeeneneeeree” 


: SABO 


S$ FIR 
PLyYwoobp 


UK 60-38 
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PERFECT—From Hooks to Angles 


nya> 
= 
oN * 


a 


Sa ee 


without re-setting control pins, by 


means of selector lever. 


Double Bends performed in 


one operation by use of 


bending arm. Attachment for 


bending batches of stirrups. 


Attachments to meet special 


requirements can be supplied 


for each model in Perfect range. 


: aa 


Al 


SIMPLEX—High speed return of cropping 


head facilitates accurate dimensions 
of bars whilst maintaining high output. 
Selection of intermittent or continuous 


cutting by hand lever. 


Various sizes in both Perfect and Simplex ranges 


to cater for maximum bar dimensions. 
ORIGINAL 
ae 


WOOD, PRITCHETT & PARTNERS LIMITED 


30/38, Hammersmith Broadway, London, W.6, Cables: Mechquip, London, Telegrams; Mechquip, London, W.6. Telephone: RiVerside 2224/5/6 


eA ORR 


Just consider the outstanding advantages ! Stramit ‘Mova- 
flush’ Partitions are erected speedily and easily. They have 
remarkable sound-deadening properties, and afford excellent 
thermal insulation, asjwell as a high degree of fire resistance. 
They also have an attractive flush finish (no unsightly cover- 
fillets) and offer an exceptionally good surface for decoration. 
What’s more, Stramit ‘ Movaflush’ Partitions are of com- 
pletely dry construction and are available in a wide range of 
sizes. They’re rigid, durable and de-mountable. And for all 
this, they’re surprisingly low in price. 


For full details fill-in and post coupon—NOW 


Please send, without obligation, full details of the new 
Stramit ‘ Movaflush’ partition. SE.II 


COMPANY, seancacces veccerascescenscccsesvoeesanocesc® 


PRE aieiate eigieis settle o.aleie vie ois cae Sopeweiceccicir eee’ S °° © 


FOPItRENCECECIOM Off cidcesine = sess sicce scene vcsincase’** 


STRAMIT BOARDS LTD., COWLEY PEACHEY, 
UXBRIDGE, MIDDLESEX : West Drayton 3751 (10 lines) 


ie 


= save oil 


ey \ badaks Tt ve save coal 


‘ 


‘eect 


P| save explosions too! SaAwe gas 


ie av Ak ag é 


“WITH CANADIAN 
FIR PLYWOOD 


Building components prefabricated from Canadian Fir Ply- 
wood cut construction costs. Light, structurally strong fir 
plywood components go up quickly; fabrication and trans- 
portation costs are reduced to a minimum. 

Fir Plywood panels, cut exactly to size, are completely 
standardized, and manufactured to rigidly controlled in- 
dustry specifications. Grades and thicknesses to 
suit any building job are readily available — ask 
your plywood supplier. 

Canadian Fir Plywood edge-marked PMBC 

EXTERIOR is bonded with waterproof and 
boil-proof phenolic resin glue which is un- 
affected by water, heat or cold. 

For technical information write to the Plywood 
Manufacturers Association of British 

Columbia, 4 Carmelite Street, London, E.C.4. 


Write now for descriptive 
literature of 


; DRAUGHT 
\ BALANCES 


A great many AERCON draught balances have 
been and are being installed by County 
Councils, Education Authorities and leading 


Heating Engineers and Industrial Organ- 
isations. 


also for details of the 


Light, stressed-skin roof panels of 


Canadian Fir Plywood were easily AERCON EVACUATION VALVES for 
handled in construction of unique ee or ; ; 
Lae octagonal library bullé: in. the maintaining air at a predetermined pressure. 


i 7 puywooD MARKED } Borough of Worthing. Architect: 

RIOR C. J. Sandeman, ARIBA. Con- ; 
\ Cpmec EXTE \ tractors: Beves & Co. (Structures) to POWER UTILITIES LTD 
\ Ltd. 


HAS WATERPROOF GLUE 


Lombard House 

Great Charles Street, 
Birmingham 3, 

’Phone Central 3446-7-8-9 


——<——_" 


Lam 


BRiat’ 2 a 
DOUGLAS FIR PLYW 


Yi Yj}, 
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BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


DEMOLITION & 
CONSTRUCTION 


co. LTD. 


LONDON 8 ST. JAMES'’S SQUARE 
CARDIFF LONDON S.W.1 
LIVERPOOL Telephone TRAfalgar 7833 


A Member of the:Gementation Group of Companies 


NEWCASTLE 
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ATV House 
Great Cumberland Place, London, W.1. 
100,000 square feet on six Floors. 


Architect : Lewis Solomon, Kaye & Partners 
Engineers : John De Bremaeker & Partners. 
Contractor ; George Wimpey & Co. Limited, 
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OMNIA Goncrete Floors installed in the 
ATV Headquarters building 

at the remarkable rate of 

9,000 square feet every 10 days. 


ATV House, London, has nearly 100,000 square 
feet of Omnia slabs on six Floors with spans up 
to 26 feet. Large areas of ceiling are completely 
free from downstanding beams, giving pleasant 
big or small rooms and ease of partitioning. 

The Omnia Floor copes equally well with large 
projects like this and with the very smallest 
building. It consists of factory-made reinforced 
planks, and hollow concrete blocks, together with 
on-site concrete, and is unique in combining the 
advantages of pre-cast and in-situ techniques. 


Light in weight, yet monolithic 
Uninterrupted floors and soffits 

Needs no shuttering 

Easy to transport and handle 

Quick and simple to erect 

Spans up to 40ft. Adaptable in design 
Economical in manufacture and installation 


OMNIA CONSTRUCTIONS LIMITED, 121 London Wall, London E.C.2. Monarch 2272/6 


The OMNIA Concrete Floor is available in all parts of 
the country from fifteen Omnia Licensees : 


THE ATLAS STONE CO. LTD., LONDON 

THE BLOKCRETE CO. LTD., SOUTHAMPTON 
F. BRADFORD & CO. LTD., EDMONTON 
BRADLEYS (CONCRETE) LTD., DARLASTON 
G. W. BRUCE LTD., ABERDEEN 

T. C. CAMPBELL LTD., NOTTINGHAM 


COWLEY CONCRETE CO. LTD., ABINGDON 
DERWENT CAST STONE CO. LTD., MALTON 
DUNBRIK (YORKS.) LTD., LEEDS 

EDENHALL CONCRETE PRODUCTS LTD., PENRITH 
HYDRAULIC PRECASTS LTD., NORWICH 

JAMES K. MILLAR LTD., FALKIRK 


PRESTATYN PRECAST CONCRETE CO. LTD., 
PRESTATYN 


ST. IVES SAND & GRAVEL CO. LTD., HUNTS 
SAMUEL TYZACK & CO. LTD., SUNDERLAND 
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OFFICIAL APPOINTMENTS 


SsTRuvucrTuoRHRAL 
AIR MINISTRY W: i i i 
Structural Bo Nes peace Dianeubstica: ioe steered EN Gin EE es 


concrete or structural steelwork of all types. Applicants must 
have adequate training and several years’ experience. Some 
site experience and possession of recognised technical quali- 
fication an advantage. Financial assistance and time off may 
be allowed for recognised courses of study. Promotion and AOR ee ARCHITECTS DECARUMENT 
pension prospects. Five day week with 18 days paid leave f LONDON COUNTY COUNCIT 
per year initially. Salary ranges from £805 (at age 25) to 
£980 p.a. Commencing salary dependent on age, qualifications reat Sato cen on ; ; 
and experience. Applicants, who must be natural born British pPPeecnoe hee ha a an roa 
ee aa ae (quoting Order No. Kings Cross 3745) to Seay aad a ae an Bees 
ir Ministry W.G.d, Lacon House, Theobalds Road, London, Tea alae fe pita rs ee arn gee 

W.C.1, or to any Employment Exchange giving age, details £1500) in the Structural Engineering Division 
of training, qualifications, full particulars of former posts held and the District Surveyors’ Service. 
and copies of any testimonials. Candidates selected will nor- Structural engineers are employed: 
mally be interviewed in London and certain expenses reimbursed. [ 

IN THE STRUCTURAL ENGINEERING DIVISION 

AT THE COUNTY HALL 


1 as designers. The department has a programme 


of new multi-storey buildings of many types. 
or 2 examining structural schemes submitted by 


developers. Many schemes go to the bounds of 
. . P yf a . - 
ASSISTANT ENGINEER (CIVIL) existing knowledge and provide a fascinating 
variety of work at the top level of professional 
eee aR hey ona BR at een GIN quality. The Structural Engineer has to advise 
equired= 105 thei _ondon ce by the © ! the Council on whether schemes should be 
AGENTS FOR OVERSEA GOVERNMENTS AND beprovedionnoe 
ADMINISTRATIONS for appointment to pensionable 
establishment on probation for two years. Commencing 
salary between £595 per annum at age 21, £830 at age 


or 3 on research and development. New mat- 
erials and new forms of construction are con- 


25, and £1,125 at age 34 or over, in scale rising to £1,300. stantly being investigated and a close liaison is 
Prospects of promotion. Fully qualified officers at least maintained with other divisions of the depart- 
27 years of age may be eligible for special increase of £75 ment to advise on the enginecring aspects of 
after two years’ service. Liberal leave. Five day week. their development work. 

Candidates must be Corporate members of the Institution 

of Civil Engineers or the Institution of Structural Engi- IN THE DISTRICT SURVEYORS’ SERVICE 


neers or, if below the age of 28, must have passed Parts 1 
and 2 of the Associate Membership examination of the 
Institution of Civil Engineers or hold an exempting 


There are 28 District Surveyors in London, 
generally one for each borough. Each District 


degree, or have passed the Associate Membership exam- Surveyor has a small staff of engineers according 
ination of the Institution of Structural Engineers. They to the size of the district. There are vacancies fo1 
should have had experience in the design of bridges structural engineers who would have an excel- 
or other structures in steel or reinforced concrete. Site lent opportunity to study for the District 
pee tence an advantage. Candidates must be prepared Surveyors’ examination with a view to com- 
to spen periods on site surveys overseas in which event peting for appointment as District Surveyors 
special overseas allowances are payable. - : Ale 
when vacancies occur. Assistants have to take 
Apply to CROWN AGENTS, 4, Millbank, London, considerable responsibility and their work is 
S.W.1, for application form and further particulars, out of doors. 
stating age, name, brief details of qualifications and There are opportunities for promotion on merit 


> . AO 
experience and quoting reference M2A/42637/SAD. to the following grades: 


STRUCTURAL ENGINEERING DIVISION 
a ot Senior Structural Enginccr.......£2,400— £2,700 
Assistant Senior Engineev.......... £1,750— £2,050 


Principal Assistant (Professional) 
L£1,700— £1,950 


coum £1,500— £1,700 
BOROUGH OF SUTTON AND CHEAM. Borough Engineer Grade Lerner & & 


and Surveyor’s Department. Applications are invited from ’ 
qualified persons for the appointment of an Assistant Structural DISTRICT Sov ey ORS MAIS -_ Pigit 
Engineer, Grade APT V (£1,310 to £1,480 per annum) plus (provided that the qualifying examination has 


the appropriate London “ Weighting’’ £45 per annum, to be been passed). 

engaged on the design of steel and reinforced concrete structures District Surveyor 

comprising industrial buildings, pumping and generating stations, Range from £1,850— £3,700 
multi-storey flats, etc., and be able to handle contracts; to Assistant District 

supervise the checking of designs of framed structures submitted Surveyors  £1,500— £1,700 
under the Building Byelaws. The Council may consider the 2 (plus an allowance of £61 105.) 


provision of housing accommodation where necessary. The 

appointment, which is terminable by one month’s notice in Within all grades the scales are flexible and individuals whose 
writing on either side, is on the permanent staff of the Corpora S : : healed iche 
tion, subject to the provisions of the Local Government Super- performance merits rapid advancement can be placed on higher 
annuation Acts, 1937/53 and to the National Scheme of points in the scale in addition to receiving normal annual increments. 
Conditions of ee Ebs aaitag ae geneda te, Wal he pected All positions are pensionable and officers become permanent after 
to pass a medical examination. Form of application may be . : . 

obtained from Mr. C. Needham, M.LC.E., M.LMunE., ‘WO years satisfactory service. 

A.M.1.Struct.E., Borough Engineer and Surveyor, to whom : mae P 

it should be returned accompanied by copies of two recent Further particulars and application forms from 

testimonials, not later than 18th November, 1960, endorsed . 4 
“ Assistant Structural Engineer.” Applicants must state HUBERT BENNETT, F.R.1.B.A., Architect to the Council 
whether they are related to any member or holder of anysenior County Hall, S.E.1, quoting ref. EK/SE/2315/II. 


office under the Borough Council. Canvassing in any form 
will disqualify. _—$—$——————————————————————————— 
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COUNTY BOROUGH OF HUDDERSFIELD.—Borough Engineer 
and Surveyor’s Department. Applications are invited for the 
appointment of a Bridges Assistant at a salary in accordance 
with Scale A.P. and T.V. (£1,310—£1,480). Candidates should 
have considerable experience in bridge design and construction 
and preferably be corporate or associate members of the Institu- 
tion of Structural Engineers. The post is superannuable and 
subject to satisfactory medical examination. Applications, 
stating age, qualifications and experience, together with the 
names of two persons to whom reference can be made, should 
reach A. L. Percy, Esq., M.I.C.E., Borough Engineer and 
Surveyor, High Street Buildings, Huddersfield, not later than 
8th November, 1960. Canvassing is prohibited and will be 
considered a disqualification. 


SURREY COUNTY COUNCIL.—Applications invited for the 
appointment of Structural Engineers on Grade Special—IV 
(£840 to £1,310 p.a. plus £40/45 p.a. London Allowance). Must 
be qualified Structural or Civil Engineer and have had experience 
in design and detailing of steelwork and/or reinforced concrete 
for medium to large scale contracts. Approved removal ex- 
penses will be paid to successful candidates in this Grade. 
Candidates will be appointed at the appropriate point within 
the scale according to age and ability. Full details, present 
salary and three copy testimonials to County Architect, County 
Hall, Kingston, as soon as possible. 


WESTERN REGION OF BRITISH RAILWAYS requires 
Engineering Assistants (capable of supervising Drawing Office 
staff), experienced in the design of reinforced concrete bridges 
and other structures to fill vacancies in posts in the salary 
range £1,095/1,150. Interesting work in pleasant conditions 
with promotion on Merit; superannuation fund; reduced 
rates of travel and other concessions; five day week. Appli- 
cations, giving age, qualifications and experience to, Chief 
Civil Engineer, British Railways, Western Region, Paddington, 
London, W.2. 


WESTERN REGION OF BRITISH RAILWAYS requires 
Technical Assistants to examine and assess the strength of 
existing girder bridges and structures, and to prepare site 
surveys ; salary range £875/948. Interesting work in pleasant 
conditions with promotion on Merit ; superannuation fund ; 
reduced rates of travel and other concessions; five day week. 
Applications, giving age, qualifications and experience, to 
Chief Civil Engineer, British Railways, Western Region, Pad- 
dington Station, London, W.2. ; 


WESTERN REGION OF BRITISH RAILWAYS require 
Engineering Assistants (capable of supervising Drawing Office 
staff) and Technical Assistants experienced in the design of 
reinforced concrete and steel bridges and other structures to 
fill vacancies in posts in the salary ranges £1,095/£1,150 and 
£875/£948 respectively. Interesting work in pleasant con- 
ditions with promotion on Merit; Superannuation fund; 
reduced rate of travel and other concessions ; five day week. 
Applications, giving age, qualifications and experience, to 
Chief Civil Engineer, British Railways, Western Region, Pad- 
dington Station, London, W.2. ' 


SITUATIONS VACANT 


A vacancy exists for an experienced R.C. designer/detailer or 
detailer/draughtsman. Good prospects; Varied and interesting 
work; Luncheon vouchers; Five day week. Apply with 
particulars of experience and salary required to John F, 
Farquharson & Partners, 34, Queen Anne Street, London, W.1. 


A vacancy exists for an R.C. Designer or an experienced 
Designer/Detailer and for an experienced Detailer/Draughtsman. 
Good prospects. Varied and interesting work. Luncheon 
Vouchers. Five day week. Apply with particulars of ex- 
perience and salary required to John F. Farquharson & Partners, 
34, Queen Anne Street, London, W.1. 


The Structural Engineer 


AN ENGINEER is required as an Assistant to this Company’s 
Structural Engineer. He will be engaged upon the design 
of timber structures in which field previous experience is not 
essential. Applicants should be Graduates or of equivalent 
standard and able to work with initiative. This appointment 
offers an opportunity for a young Engineer to gain useful ex- 
perience in timber design including Shell Roof construction. 
A Pension Scheme is in operation and a five day working week. 
Apply H. Newsum, Sons & Co. Ltd., Carr Lane, Gainsborough, 
Lincs., marking your envelope ‘‘ For the attention of the 
Secretary.” 


BYLANDER, Waddell & Partners have vacancies for designer/ 
draughtsmen and draughtsmen with two years minimum 
experience of R.C. work. Modern office with pleasant working 
conditions and opportunity for advancement. Salary in 
accordance with experience. Apply 169, Wembley Park Drive, 
Wembley. 


CIVIL AND STRUCTURAL 
ENGINEERS 


REQUIRED by Consulting Engineers to work on 
the development of Heavy Industrial Structures and 
Foundations in London and Sheffield Offices. 


CIVIL ENGINEER A.M.I.C.E. capable of assuming 
overall control of projects. 


SENIOR R.C. and/or STEEL DESIGNERS with 
experience of similar work. 


DESIGNER/DETAILERS in R.C. or steel. H.N.C. 
or similar qualification and 


DETAILERS with minimum two years’ experience. 


The senior positions are of responsibility and interest 
and all are permanent with opportunity for advance- 
ment. 


Please write with full details of experience and salary 
required to 
BYLANDER, WADDELL & PARTNERS, 
169, Wembley Park Drive, Wembley, 
Middlesex. 


CLARKE, Nicholls & Marcel require for their new Bristol 
offices, designers, detailers and draughtsmen experienced in 
reinforced concrete. Excellent opportunities in an expanding 
organisation. Positions are pensionable and offer first-class 
experience for those studying for professional qualifications. 
Apply in writing to 10, Apsley Road, Clifton, Bristol, 8. 


COMMERCIAL Assistant to General Manager of large firm of 
Structural Engineers required in South Wales area. Only 
applicants with wide experience in Structural Steel Engineering 
should apply. Pension scheme, five day week and canteen 
facilities. Box No. 9116, STRUCTURAL ENGINEER, 43a, Streatham 
Hill, S.W.2. 


CONSULTING Engineers have vacancy for Engineer with 
working knowledge of Soil Mechanics practice and its appli- 
cation to all types of foundation design. Site experience of 
reinforced concrete construction desirable. Apply stating 
age, qualifications, full details of experience and names of past 
employers, to Box No. 9110, STRUCTURAL ENGINEER, 43a, 
Streatham Hill, S.W.2. 


CONSULTING Engineer, Victoria, requires Senior and Junior 
Designer/Detailers. Opportunity will be given to visit sites 
whenever possible. Apply in writing giving particulars of 
experience or telephone Vigilant 5611 after 7 p.m., James E. 
Wardropper, 50, Belgrave Road, S.W.1. ana 


November, 1960 


CONSULTING Engineers require capable assistants in their 
London office. Minimum of four years’ experience. Interesting 
and varied work on reinforced concrete and steel structures 
and general civil engineering work for projects at home and 
overseas. Five day week, luncheon vouchers. Apply giving 
full particulars to Maurice Nachshen & Partners, 58, Victoria 
Street, S.W.1. 


CONSULTING Engineers require in their London office 
experienced R.C. designers and designer/detailers; also 
experienced detailers willing to learn design. Five day week, 
good salaries for the right people. Apply in writing to S. Zukas, 
Chief Engineer, John de Bremaeker & Partners, 3, Southampton 
Place, London, W.C.1. 


CONSULTING Engineers in Westminster require Engineer 
to take charge of site investigations and soil mechanics Lab- 
oratory. The post offers excellent scope for a well qualified, 
energetic man. Full details to Box No. 9115, STRUCTURAL 
ENGINEER, 43a, Streatham Hill, S.W.2. 


DESIGN/ENGINEER with at least five years’ experience in 
reinforced concrete, structural steel and general building con- 
struction. The work is varied and offers scope to take respon- 
sibility for projects, but does not involve working outside 
London except for site visits. A vacancy also exists for an 
Assistant Engineer with three years’ experience as above. 
Write stating age, experience and salary required to Donovan 
H. Lee & Partners, Consulting Engineers, 66, Victoria Street, 
S.W.1. 
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BRITISH INSULATED CALLENDER’S 
CONSTRUCTION COMPANY LTD. 


STRUCTURAL 
DESIGNERS 


Applications are invited from qualified engineers with 
a good knowledge of structural design in steel for perman- 
ent appointments to the staff of our Special Projects 
Department in Central London. 


The Department is engaged in advanced work on high 
masts and towers but previous knowledge of these is not 
expected. Successful applicants would be accorded every 
facility for learning design techniques at present in use. 
They would be responsible for the full design of structures, 
including foundations, and work in a pleasant atmosphere 
of mutual assistance between designers on difficult or 
unusual problems. 


These appointments will carry good salaries, matched to 
experience and ability, with a high upper limit. 


Write, stating all details including qualifications, age and 
salary required to :— 


Staff Officer, 
BIC Construction Co. Ltd., 
30, Leicester Square, 
London, W.C.2. 
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E. J. COOK & Co. (Engineers) Ltd., require Design Engineers 
and designer/detailers for reinforced and prestressed concrete. 
Salaries in accordance to ability and experience. Five day week ; 
Luncheon vouchers; Pension scheme. Write or telephone for 
application forms from, 54, South Side, Clapham Common, 
London, S.W.4. Tel. : MACaulay 5522. 


E. J. COOK & Co. (Engineers) Ltd., have vacancy for designer/ 
detailer in Structural Steelwork office, with opportunity to gain 
experience in reinforced concrete work. Salary according to 
experience and ability. Five day week ; Luncheon vouchers ; 
Pension scheme. Apply to, 54, South Side, Clapham Common, 
London, $.W.4. Tel. : MACaulay 5522. 


ENGINEER required by Consultants for research and develop- 
ment of new methods of design and the use of new materials for 
structures of large spans and/or 4-storeys high, as well as tradi- 
tional structural and civil engineering work. Pension scheme, 
luncheon vouchers and three to four weeks holiday. Please 
apply to B. H. Fisher, of A. M. Gear & Associates, 12, Man- 
chester Square, W.1. Phone Hunter 0331. 
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FAR EAST. Head of Import/Engineering Department re- 
quired for Far Eastern Branch of well-known British Agency 
House with world-wide interests. The department is princi- 
pally engaged in importing engineering products. Applicants 
should have good experience of the sales side of engineering. 
The ideal age range is 26-30. Graduate or Associate Members 
of one of the Professional Institutions preferred, although 
H.N.C. holders would be considered. Terms of service include 
furnished accommodation at nominal rent, frequent U.K. 
leave and free passages, local leave allowances, free medical 
attention, contributory Retirement Schemes and outfit allow- 
ance. For married staff there is a generous school fees grants 
scheme. Remuneration will be discussed at interview. Box 
No. 9112, stRUCTURAL ENGINEER, 43a, Streatham Hill, S.W.2. 


GRADUATE Engineers and designer draughtsmen of high 
calibre required by well known London Consulting Engineers. 
A high rate of earning available for those with ability. Resident 
Engineers also required. Write to Box 9105, STRUCTURAL 
ENGINEER, 43a, Streatham Hill, S.W.2. 


HELICAL BAR & ENGINEERING CO. LTD. 


have vacancies in their design office for experienced 


ENGINEERS DETAILERS & 
JUNIOR DRAUGHTSMEN 


The heavy demand for Helibond cold-worked reinforce- 
ment is creating wonderful opportunities for men with 
initiative, energy and drive. 


Salaries offered 


Engineers—/1,300 upwards 
Experienced detailers—/1,000 upwards 
Others according to age and experience. 


University Graduates will be considered for some of these 
positions. 

Five day week operating—L.V’s. This year holiday 
arrangements honoured. 


Apply in writing giving full details of age and experience 
Ol 
HELICAL BAR & ENGINEERING CO. LTD. 
82, Victoria Street, London, W.1. 


 —————————————————— 
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MALAYA. Leading British Merchant House requires Civil 
Engineer for the Consulting Engineers’ Department of its 
Malayan Subsidiary Company. This department is concerned 
with the Engineering aspects of the management of Rubber 
and Palm Oil Plantation Companies. Applicants must be 
under 30 and preferably Graduate or Associate Members of 
the Institution of Civil Engineers, although holders of the 
Higher National Certificate with the right experience would be 
considered. Furnished accommodation is provided at nominal 
rent. Frequent paid U.K. leave with free passages. Medical 
Scheme. Contributory Retirement Schemes. Other terms 
will be discussed at interview. Box No. 9114, STRUCTURAL 
ENGINEER, 43a, Streatham Hill, S.W.2. 


R.C. DESIGNER/Detailer required in Westminster drawing 
office of Civil Engineering Contractors. Permanent position, 
five day week, pension scheme, profit sharing bonus. Salary 
in accordance with qualifications or if preferred state salary 
required, experience, age, etc., to Box 9117 STRUCTURAL ENGI- 
NEER, 43a, Streatham Hill, S.W.2. 


R.C. DESIGNER/detailers and detailers required in Hammersmith 
office of Consulting Engineers. High salaries and good prospects 
with interesting work. Five day week; Pension Scheme ; 
Holiday arrangements honoured. Apply in confidence with full 
details of experience and salary required to Alan Marshall & 
Partners, Federal House, 2, Down Place, W.6. Tel. RIVerside 
8771. 
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IMPERIAL CHEMICAL INDUSTRIES 
LIMITED 


Plastics Division, has vacancies for Structural Civil Engi- 
neering Design Draughtsmen at Welwyn Garden City. 
Applicants should be of O.N.C. or, preferably, H.N.C. 
standard and have experience in the design of reinforced 
concrete and structural steel work for industrial buildings, 
chemical plant structure and office buildings. Age 25/35. 
live day, 37} hour week. Pension and Profit Sharing 


Schemes in operation. 


Apply briefly quoting No. 3120 to the Staff Manager, 
Imperial Chemical Industries Limited, Plastics Division, 


Black Fan Road, Welwyn Garden City, Herts. 
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JOHN LAING AND SON LIMITED 


require 


DESIGN ENGINEERS and DRAUGHTSMEN 


for design and detailing reinforced concrete structures. 
A range of appointments offer excellent prospects to 
both qualified men and those who are studying for 
qualifications. Pension Scheme and other progressive 


benefits. 


Apply giving qualifications and experience to the 
Personnel Manager (D.E.3.), John Laing and Son Ltd., 


London, N.W.7. 


Reinforced Concrete Designers/Contractors, established 
60 years, require Designer/Detailers for interesting work 
in modern Manchester Office, to work in a small team 
under qualified Engineers. Good salary and scope for 
advancement, five day week, pension scheme. 
Apply Fram Reinforced Concrete Company Limited, 
165, Plymouth Grove, 
Manchester, 13. 


Telephone : Ardwick 4521. 


—————————— 
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The Structural Engineer 


REINFORCED concrete detailers required by Leonard & Grant 
in their South London drawing offices. Only top men should 
apply. High salaries. Interview by appointment. Phone 
TATe Gallery 8496. 


SENIOR and Junior Draughtsmen required for Reinforced 
Concrete work. Five day week, non-contributory pension 
scheme and bonus in operation. Apply to Indented Bar & 
Concrete Engineering Co. Ltd., 171, Victoria Street, London, 
S.W.1. (Adjacent Victoria Station). 


SALES Engineer, required to promote the sales of a new product 
which facilitates the erection of steel structures. Experience 
in the design and erection of structural steelwork and a good 
knowledge of welding are necessary. Details of experience and 
salary required to Box 9101, strRU*TURAL ENGINEER, 48a, 
Streatham Hill, S.W.2. 


STAFF required for Consulting Structural Engineer’s office. 
Senior and Junior engineers and detailers, experienced in R.C. 
framed structures. Five day week ; Luncheon vouchers. Apply 
in writing to, Felix J. Samuely & Partners, 231/233, Gower 
Street, N.W.1, giving age, experience and salary required. 


STRUCTURAL Steelwork Company in London Area requires 
Senior and Junior Designers and Estimator. Five day week, 
bonus and pension scheme. Canteen facilities available. Write 
stating experience and salary required to Box No. 9111, 
STRUCTURAL ENGINEER, 43a, Streatham Hill, S.W.2. 


STRUCTURAL concrete and steelwork designers and detailers 
required by a young expanding consulting engineers’ office 
in Victoria district. Write stating age, experience and salary 
expected to Box No. 9113, STRUCTURAL ENGINEER, 43a, Streat- 
ham Hill, S.W.2. 


STRUCTURAL Engineer wanted. Applications are invited 
from Indian Nationals who are Structural Engineers, between 
the ages of 28 and 35, who possess Grad. 1. Struct. E., or 
A.M.1.Struct.E. of the London Institution of Structural Engi- 
neers, and who have considerable experience in the design, 
fabrication and erection of structural steelwork, for the post 
of Assistant Structural Engineer in South India. This is an 
Executive Post and salary will be fixed according to age and 
experience. Applications in writing should be addressed to 
the Manager, Harrisons & Crosfield, Limited, Post Box, No. 4, 
Quilon, S. India. 


SUPERVISOR required for part of large precast concrete works. 
Previous experience essential. An engineering background 
will be an advantage. Salary £1,000 per annum. Apply 
in writing with full details to Works Manager, Tarmac Vin- 
culum Limited, Bilston Lane, Willenhall. 


FOR SALE 


CARAVANS, Motor caravans, Boats, Boatkits, Outboards. 
Most makes. Useful reductions I.S.E. members. Delivery 
anywhere. Terms—66, Gloucester Road, Barnet. (BAR 8661). 


“PELS ”’ Angle and Tee Cropper for sale. Double ended on 
turntable base. Crop angles 7” x 7” x }” or 6” x 6” x }” or 6} 
64” x }” at right angles or on the Bevel. Motor drive 400/3/50. 
All steel construction. F. L. Edwards Ltd., 359, Euston Road, 
London, N.W.1, or 41, Water Street, Birmingham, 3. 


‘“PELS”? Type B.L.U.F.G.26. Double Ended~ Universal 
Punching, Bar Shearing and Section Cropping Machine, for 
sale. Steel plate frame. Punches up to 13” diameter, through 
1” thick. Depth of gap 24”. Shears flat bars up to 1” thick. 
Length of blades 12”. Crop angles and tees 6” x 6” x }#” and on 
the mitre 5” x 5” x 3”. Rounds, squares, 28”. Weight about 
8 tons, Arranged motor drive 400/440/3/50. F. J. Edwards 
Limited, 359, Euston Road, London, N.W.1. or 41, Water 
Street, Birmingham, 3. 


TUITION 


GUARANTEED Coaching for Inst. Struct. Engrs., Inst. Civ. 
Engrs., Inst. Mun. Engrs., etc. Study at home under highly 
qualified tutors. Also courses in all aspects of Building, Engi- 
neering, Draughtsmanship, etc. No books to buy. Write for 
FREE Prospectus stating subject to I.C.S., Intertext House, 
Parkgate Road (Dept. 423), London, S.W.11. ’ 


- 


SITUATION WANTED 


GROUP of Experienced Designers offer part time assistance _ 
to Consulting Engineers. Box No. 9116, StRUCTURAL ENGINEER, 
43a, Streatham Hill, S.W.2. 


4 
. November, 1960 


RADIAL DRILLING 
MACHINES 


MODEL CE2: RADIAL DRILLING, BORING, TAP- 
PING and STUDDING MACHINE. Four sizes: 5ft., 
6ft., 7ft., 8ft.; 18 speeds; 15-850 r.p.m.; drills 3}in. 
from solid in mild steel, 3}in. in cast iron. 


Wide range of other models manufactured. 
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FRED! TOWN & SONS LTD Tai 
Makers of high class Drilling Machines for 55 years 7.20 
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BRICKFORCE 


rene 


When greater lateral strength is required in a brick panel 
wall between stanchions or piers the addition of BRC 
Brickforce reinforcement will achieve this without increasing 
the thickness. The use of BRC Brickforce will often save 
the time, labour and materials which would be required to 
build the panel in an increased thickness, A folder giving 

full particulars of Brickforce is available on request. 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STA 
London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dubl 


Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. 
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BRC BRICKFORCE wall reinforcement consists of 
high tensile steel wire mesh. The reinforcement Hes 
readily in the joints and is laid from easily handled 
rolls each 75 ft. long, the main wires being held in their 
correct position by cross wires welded to them. 


Export Sales: 54 Grosvenor Street, 


